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Leading article/Uvodnik

THIRTY YEARS (1963-1993)
OF PEDIATRIC DEPARTMENT OF ENDOCRINOLOGY, 

DIABETES AND METABOLIC DISEASES 
LJUBLJANA -  SLOVENIA

C iril K ržišn ik

D u e  to the fact that the sam e en d o crin e  d isorders in  ch ild ren  and  
ado lescen ts co u ld  have quite different signs, sym ptom s an d  co u rse  
than in  adults, ped iatric e n d o crin o lo g y  w a s separated  from  
general en do crin o lo g y  alm ost sixty  years ago. T h e  first pediatri
cian  w h o  estab lished  p ediatric  e n d o crin o lo g y  in  Eu ro p e  w a s Prof. 
D r. A n d rea  P rad er from  U n iversity  D ep artm en t o f Ped iatrics in  
Z ü rich , b o m  in  1919.
In  S lo ven ia  Prof. D r. Leo  M atajc (1 9 14-1990) w a s the o n e  w h o  
started to treat pediatric an d  a d o lescen t en d o crin op ath ies in  early  
sixties. Fo llo w in g  h is v isit to P rofessor H e n ry  Lestradet in  the 
Centre d ’Etud es sur le  D iab è te  et la N utrition ch e z  l ’Enfant at 
H ero ld  H osp ita l Paris in  I9 6 0 , P rofessor M atajc in trod uced  the 
m o d em  co n cep t o f regular d ie t for d iab etic ch ild ren  in  S lovenia, 
as w e ll as se lf-m onitoring b a sed  o n  m easurin g  glycosu ria  a n d  later 
on  g lycaem ia  using  test-strips, an d  adaptation o f in su lin  doses  
accord in g  to the results o f these m easurem ent. Ed ucatio n  o f  n e w ly  
adm itted yo u n g  d iab etics a n d  their parents w a s organised  at the 
D ep artm en t o f En d o crin o lo g y , D iabetes and M etabolic D iseases, 
C h ild re n s’ H osp ita l o f L jub ljana w h ic h  h e  officia lly  estab lished  in 
1963 (1). At that tim e he  m et w ith  co n sid erab le  op p osition  from  
diabetologists treating adult patients w h o  w e re  co n v in ce d  that 
yo u n g  d iabetics n eed ed  noth ing  but a strict diet and fixed  doses  
o f in su lin . M ost o f these conflicts h ave  b een  reso lved  in last 15 
years s in ce  m o d em  treatm ent o f  in su lin  depend en t diabetes b ased  
o n  b lo o d  g lu co se  m onitoring  has b een  g enerally  accepted. 
N o w ad ays, ch ild ren  an d  ado lescen ts are treated o n ly  w ith  h u m an  
in su lin , the m ajority w ith  p en-in jector d evices. D r. B ru s  has  
w o rk e d  v e ry  hard  to determ ine in  the ap prop riate care  for yo u n g  
diabetics. S in ce  1967, su m m er cam p s have b een  org an ised  for 
diabetic ch ild ren  at the A d riatic  coast, an d  s in ce  1971, a lso  financia l 
su p p o rt in  o rd er to p ro vid e  the m o re  ex p en sive  food. In  addition, 
a  bulletin  for yo u n g  diabetic patients »Sladkorčki« (ca n d ie s) has  
b een  issu ed  s in ce  1971. In  1977, a »Club for parents o f d iabetic  
ch ild ren  an d  adolescents« w a s  fou n ded , w h ich  org an ises an  
a n n u a l m eeting attended b y  severa l h u n d red  diabetic ado lescents  
an d  their parents. In  1974, Prof. M atajc w a s one o f  the pediatric  
diabetologists w h o  m et in  P aris and  fou n ded  International Study  
G ro u p  o f D iabetes in  C h ild re n  an d  A d o lescents -  IS G D  w h ic h  w a s  
transform ed into the so ciety  IS P A D  in  1993- 
T h e  15th an nual m eeting o f the IS G D  w a s  organised  in  B le d  by  
D ep artm en t o f  Pediatrics, U n iversity  M edical Centre Ljub ljana in  
1989- T h e  scientific m eeting in  w h ich  d iabetic ketoacid osis , 
d iab etes in a d o lescen ce  and recent resu lts o f ID D M  investigations  
w e re  the m ain  topics w a s attended b y  m o re  than 200 participants  
from  all continents. In  the sam e year, the departm ent got in vo lved  
in  the ep id em io lo g ica l an d  aetio log ical research  project o n  ID D M , 
sp o n so re d  b y  Eu ro p ea n  co m m u nity  ca lle d  E U R O D IA B  (2).
In  1992, the pro ject w a s  exten d ed  to num ero u s substudies, 
in c lu d in g  clin ica l, genetic an d  im m u no log ica l asp ects o f ID D M , 
w ith  the final goal to in tervene in  the p ro p er tim e o f p rediabetes

in  affected subjects. S in ce  1990, the ep id em io lo g ica l data on  ID D M  
have b een  in corp orated  into the W H O  sp o n so red  project D IA 
M O N D  w ith  the official seat in  U SA  (3). T h e  m em b ers o f IS G D  from  
S loven ia  w e re  active ly  in vo lv ed  in  p reparatio n  o f ID F -W H O  
sp on so red  g u id e lin e s o f  treatm ent an d  care  o f d iabetic ch ild ren  
and ad o lescen ts in  the fram ew ork  o f St V in cen t D eclaration  (4). 
T h e re  w ere  n ot o n ly  ep id em io lo g ica l -  aetio log ical stud ies (5); the 
research  o f  the departm ent in  the fie ld  o f  d iab eto lo gy w a s also  
devoted to adrenal cy rca d ia n  activity in  d iab etic ch ild ren , the va lue  
o f  g lycosy lated  h aem o g lo b in  m easurem ent in  erythrocytes of 
different ages (6 ), the effect o f n icotin am ide o n  thyroid  function  
in  H ash im o to  d isease  in  ch ild ren , and hearin g  loss in  young  
diabetic patients w ith  lim ited  jo int m obility  (7).
T h e  departm ent, w h ich  h a s  23 b ed s for patients, has taken  care  o f  
ch ild ren  a n d  ad o lescen ts w ith  en d o crin op ath ies an d  m etabolic  
d iseases from  a ll S loven ia . In  the last years, there w ere  o n  average  
700 ad m issio n s p er year, a n d  about 4,000 patients w ere  treated on  
outpatient-basis. O f  five doctors at the departm ent, three ach ieved  
M. Sc. an d  o n e  Ph . degree. A ll h ave  b een  engag ed  in  teaching  
m ed ica l students, residents, n urses an d  m ed ica l tech n ic ian s w ith  
in  the fram ew o rk  o f  the teach ing  p rogram m e o f  M edical Facu lty, 
U n iversity  o f  Ljub ljana.
In  S loven ia , sc re en in g  for p hen y lke to n u ria  started in 1979; and for 
hyp o th yro id ism  partly in  1981, w h ile  the w h o le  rep ub lic  o f  
S loven ia  w a s  co v e re d  in  1985. T h e  organisation  o f the screen ing  
p rogram m e w a s  b ased  o n  the S w iss rese arch  co n d u cted  b y  Prof. 
Ruth Illig , w h o  a lso  took part in  the »International C o n feren ce  on  
Congen ita l H ypothyro idism « in  Ljub ljana in  1987, w h ich  w as  
ch a ired  b y  Prof. V a rl an d  Prof. M atajc from  the U n iversity  M edical 
Cen ter Ljub ljana. T h e  in itial p rogram m e an d  fo llo w -u p  o f patients 
w a s  adapted  after 10 years b ased  o n  the e x p erien ce  an d  recent 
reco m m en d atio ns o f the Eu ro p ea n  Society  for Pediatric E n d o cri
n o lo gy (8).
C h ild re n  suffering from  pituitary dw arfism  h ave  b een  treated w ith  
grow th h o rm o n e (G H )  extracted from  pituitary g lands s in ce  1969. 
Since 1987, o n ly  synthetic G H  has b een  used . O u r  departm ent has 
b een  active ly  in v o lv e d  in  c lin ica l trials o f G H  p ro d u ced  b y  genetic  
en g in eerin g  in  patients w ith  G H  d effic ien cy  an d  short stature due  
to T u rn e r syn d rom e, an d  those o f synthetic IG F - I in  patients 
suffering from  Laro n  syn d rom e -  G H  insensitiv ity  (9 ,1 0 ) . T h e  data 
o f  patients treated w ith  G H  have b een  fo llo w ed  an d  an a lysed  in  
the sco p e  o f  co llabo rative  study o f the International Study G ro u p  
o n  G ro w th  D iso rd e rs-K IG S , w h ich  has the official seat in  Sw eden  
( 11).
G ro w th  d isorders, d iab etes m ellitus an d  p re co c io u s puberty  w ere  
also  the m ain  top ics o f the F irst International Sym p osiu m  on  
R ecent A d va n ce s in  Pediatric and A d o lescen t En d o crin o lo g y  in 
1988 at w h ich  Prof. Laro n  from  Sack ler U n iversity , T e l A v iv , Israel 
an d  Prof. Rogol from  the U n iversity  o f V irg in ia , Charlotv ille , U SA  
w ere  the m ain  speakers.



A  part o f co llabo rative  research  w o rk  o f the D epartm ent and the 
Institute o f O n co lo g y , Ljubljana, w a s devoted  a lso  to en d o crin o 
pathies in patients w h o  w ere  treated for can ce r in  ch ild h o o d  (12, 
13, 14). D octo rs from  the departm ent h ave  b een  in vo lved  in  joint 
research  an d  c lin ica l w o rk  w ith  the Institute o f  Pediatric and  
A d olescent E n d o crin o lo g y  in  T e l A v iv , Israel, an d  the departm ents 
o f pediatric en d o crin o lo g y  at H ôp ita l D eb ré , Paris, F ran ce  and  
Lo yo la  U n iversity  M edical C en ter in  C h ichag o , U SA .
In  late eighties, the D epartm ent o f En d o crin o lo g y , D iabetes and  
M etabolic D isease s, Ljub ljana, started to co llaborate in  the research  
projects w ith  p ed iatric ians endocrino logists from  A lps-A dria  re
gion, w h ich  consists o f  the ne igh bo urin g  areas o f  Italy, Croatia, 
H un gary  an d  Austria. In  1990, the A lp s-A d ria  Study G ro u p  of  
Pediatric En d o crin o lo g y  and D iabetes -  A A S G P E D  w a s officia lly  
estab lished  in  T rieste , Italy.
T h e  Fourth  A n n u a l M eeting o f the gro up  w h ic h  took p la ce  in  
Ljubljana in  O cto b er 1993 w a s  partly jo in ed  w ith  the Secon d  
International Sym p osiu m  o n  R ecent A d va n ce s in  Pediatric and  
A d olescent E n d o crin o lo g y  ce lebrating  the 30th an n iversary  o f the 
D epartm ent o f Ped iatric En d o crin o lo g y , D iabetes and M etabolic  
D iseases Ljub ljana. M ost o f the p resentations from  this internatio
nal sym p o siu m  are p u b lish e d  in  this issue o f the lead ing  S loven ian  
m ed ica l jou rna l »Zdravniški vestnik-.
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24 YEARS OF GROWTH HORMONE TREATMENT IN
SLOVENIA

24 LET ZDRAVLJENJA Z RASTNIM HORMONOM V SLOVENIJI

C iril K ržišn ik
D ep artm en t o f en d o crin o lo g y , d iabetes and m etabolic d iseases, M edical centre L jub ljana, D ep artm ent o f  paediatrics, V ra z o v  trg 1,

61104 Ljub ljana, Sloven ia

A rr ive d  1993-10-13, accep ted  1993-11-17; Z D R A V  V E S T N  1994; 63: Supp l L  1-3-6

Key words: pituitary dwarfism ; grow th horm one; therapy; f in a l  
height; psychosocial problem s; Slovenia

Abstract — Background. Treatment o f  pituitary dw arfism  with 
hum an  growth horm one (GH) started in Slovenia in 1969. The aim  
o f  the study was to evaluate the effect o f  therapy on thefirstpatients 
treated with GH in the republic.

M aterial a n d  m ethods. Fou r out o f  17patien ts (15  boys, 2  girls) with 
isolated GH deficiency a n d  13 with multiple pituitary horm one 
deficiency w ere treated with GH and, i f  necessary, som e other 
horm one -  replacem ent therapy f o r  a t  least 3  years. The age a t  the 
start o f  therapy was 1 0 .7±3-5 years. All patien ts were reexam ined  
at the m ean  ag e o f  2 3 .1±4.5  years, a n d  12 o f  them agreed  to be  
interviewed regarding the quality o f  life. A uxological a n d  som e 
clin ical characteristics o f  patien ts w ere analysed.

Results. Height velocity 3■ 7±0.8 cm  p e r  y e a r  before therapy in 
creased  during the first y e a r  o f  treatm ent to 8 .3 ± 1 .6 cm  a n d  
decreased  during first three years o f  therapy to 6 .3 ± 1 1  cm. Height 
SD score a t  the beginning o f  therapy -  4 .05± 1.2 im proved signifi
cantly (p < 0.01) to - 1 . 75±0.81 in adu lt age. The f in a l  height in 
m ales w as 163-2±5 . 7 cm, in fem a les  151±4.2 cm. The majority o f  
patients had, despite relatively satisfactory f in a l  height, psycholo
g ica l problem s like deficiency in self-image, p o o r  adjustm ent a n d  
im paired  soc ia l relationships.

C o n c lu sio n . In  first 17  patien ts treated with GH in Slovenia, there 
were no side effects a n d  the f in a l  height im proved significantly. In  
som e cases psychological counselling or  support h a d  to be a r 
ranged.

Introduction

T h e  adult height o f g ro w th  h o rm o n e (G H )  deficient patients 
u su a lly  d id  not ex ceed  135 cm  until R ab en  co m m en ced  treating  
pituitary dw arfs w ith  h u m an  G H  in  1957 (1). In  S loven ia , professor

Ključne besede: hipofizn a  nanosom ija; rastni horm on; zdrav
ljenje; kon čn a  višina; p sihosocialn i problem i; Slovenija

Izvleček—Izh o d išča . Zdravljenje h ipofizne nanosom ije z  rastnim  
horm onom  se j e  p ričelo  leta 1957, v Sloveniji p a  12 let kasneje. 
N am en študije j e  b il an a liz ira ti učinkovitost zdrav ljen ja  p r i prvih  
1 7  bolnikih, k i so  bili zdravljen i z  rastnim horm onom  vsaj 3  leta.

M aterial in  m etod e. V skupin i 1 7 bolnikov (15  dečkov, 2  deklici) j e  
bilo p r i 4  d iagnosticirano izolirano p om an jkan je  rastnega horm o
na, p r i 13 p a  multipli deficit hipofizn ih horm onov vključno z  
rastnim. Z dravljenje z  rastnim horm onom  se j e  pričelo  v starosti 
10, 7±3,5 leta. N adom estno zdravljen je h ipotireoze j e  bilo začeto  v 
starosti 8 ,1+ 3 ,7  leta, h ipogonadizem  p r i 12 dečkih  v starosti
17,1 ±0,8 leta p r i  en i deklici v starosti 16,8 leta. Vsi bolniki so  bili 
pon ovn o p reg led an i v odrasli d ob i v starosti 23 ,1± 4 ,5  leta. Pri 12, 
ki so soglašali, sm o ob  pogovoru  poskusili oceniti kvaliteto nji
hovega življenja. A nalizirali sm o oksološke in nekatere klin ične  
značilnosti zdravljen ih  bolnikov.

Rezultati. Letni prirastek 3, 7±0,8 cm  p r e d  zdravljenjem  se j e  p o 
večal v prvem  letu zdravljen ja n a  8 ,3± 1 ,6  cm. V prvih treh letih 
zdravljen ja j e  z n a ša l 6,3±1,1 cm in m ed  celotnim  6 ,l±2,8-letn im  
zdravljenjem  5 ,5± 1 ,2  cm. D eficit v višini (height SD score) v 
začetku  zd rav ljen ja -4 ,0 5 ± 1 ,2  s e je p o  zdravljenju d o  odrasle dobe  
statistično pom em bn o  zn iž a l (p < 0,01) n a - 1 ,  75±0,82. K ončna  
višina p r i boln ikih m oškega spola j e  zn aša la  163,2±5, 7 cm, p ri 
žen skah  151±4,2  cm . Večina j e  im ela kljub relativno zadovoljivi 
kon čn i višini raz ličn e psihološke p rob lem e kot m otnje v sam opodo
bi, slabo prilagodljivost in zm an jšan o sposobnost socialn ih  kon 
taktov.

Z ak lju ček . Pri 1 7  boln ikih s h ipofizno nanosom ijo, k i so bili prvi 
zdravljen i v Sloveniji z  rastnim horm onom , j e  bilo zdravljenje 
učinkovito. Dosegli so pom em bn o večjo kon čn o višino, kot bi jo  
brez zdravljenja. Stranskih učinkov zdravljen ja ni bilo. V p o sa 
m eznih prim erih  j e  b ila p otrebn a z a ra d i psiholoških problem ov  
ustrezna pom oč.

M atajc started a su ccessfu l treatm ent o f tw o G H  deficient patients 
w ith  G H  extracted  from  h u m an  pitu itary g lands, w h ich  he  
co llected  in  different departm ents o f patho logy in  S loven ia  in  1969
(2). T h e  a im  o f this o v e rv ie w  is to an a lyse  so m e clin ica l character
istics and effects o f  G H  therapy o n  the first 17 S loven ian  patients 
w h o  have b een  treated.



Patients and m ethods
A  total o f 17 G H  deficient patients (15 boys, 2 g irls) for w h o m  the  
G H  therapy o f at least 3-year duration started b etw een  the years  
1969 and 1983 w e re  in c lu d ed  in  the study. T h e  m ean  age at the start 
of therapy w a s 10.7±3.5 years (range 4.3  to 16.8). N one o f the  
patients sh o w e d  an y  sign  o f puberty. F o r the m ajority, the data o f  
perinatal h istory  an d  parenteral heights w e re  ava ilab le  an d  ana
lysed . T h e  d iag n osis w a s b ased  on  c lin ica l characteristics o f  
pituitary dw arfism  (F ig u re  1), the height b e lo w  2 standard d ev ia
tions (S D ), retarded b on e age (B A ) and failure o f G H  secretion  
(<10 pg/L) fo llo w in g  tw o p ro vo cation  tests: in su lin  0.1 U  p er kg  
b .w ., g lu cag on  0.03 m g p er kg  b .w . o r L -D O P A  125 m g at w eight  
< 15 kg, 250 m g at w eight 15 to 30 kg  an d  500 m g > 30 kg  (3). 
H eight, w eigh t and height ve lo c ity  w ere  m easured  b y  standard  
techniques. H eight SD  scores at the start o f  therapy and in  
adulthood, an d  target heights w e re  ca lcu lated  u sing  K a b i V itrum  
G ro w th  C o m pu ter M annes (4). B A  w a s estim ated b y  the G reu lich -  
P yle  m ethod (5). G H  w a s  m easured  b y  R IA . A part from  T S H , LH , 
FSH , A C T H  m easurem ents in  a ll patients, thyroid , adrenal and  
gonadal functions w e re  studied, and h o rm o n e rep lacem ent the
rap y  w a s started if  necessary .

Fig. 1. Case number 5 at the age o f 7, measuring 103 cm (SD -  
3-21), weighing 16 kg with typical clinical characteristics o f GH 
deficiency: round head, short and broad face, prominent frontal 
bone, saddle-shaped nose, underdeveloped chin, short neck, heigh- 
pitched voice, accumulation o f fa t in the belly region and acro

micria.

Sl. 1. Bolnik številka 5  v starosti 7let, kojemeril 103 cm (SD- 3,21) 
in tehtal 16 kg, s tipičnimi kliničnimi znaki pomanjkanja rast
nega hormona: okroglo glavo, kratkim in širokim obrazom, štrle
čim čelom, sedlastim nosom, hipoplastično brado, kratkim vratom, 
visokim glasom, prekomernim kopičenjem maščevja v predelu 

trebuha in kratkimi dlanmi in stopali.

B e tw een  1969 an d  1982, the patients w e re  treated w ith  h u m an  G H  
2U  in tram u scu larly  every  seco n d  d ay  for tw o w e e k s  fo llo w ed  by  
b reaks o f a fortnight. S ince  1983 there h a v e  b een  n o  intervals in  
therapeutical reg im en  but therapy w ith  h u m an  G H  h ad  to be  
term inated in  S loven ia  in  1985, like  in  m a n y  other countries, due

to reports o f Creutzfeld  -  Ja k o b  d isease  in  patients w h o  h ad  b een  
treated w ith  u np u rified  p itu itary G H  (6), contam inated  w ith  slo w -  
acting agents. S ince 1987, a ll o u r patients have b e e n  treated w ith  
G H  p ro d u ce d  b y  reco m b inan t D N A  tech no log y u sing  standard  
therapy  o f  2 U  p er m 2 p e r day , in jected  su b cu tan eo u sly  in  the 
even ing , w h ich  im itated the in creased  secretion  o f  G H  during  
night. U nfortunately, in  m a n y  patients there w e re  frequent inter
rup tion s o f therapy du e  to lack  o f G H  supp ly .
H yp o th yro id ism  w a s  treated w ith  thyroxin  100 m eg p er m 2 w h ile  
hyp o co rtic ism  w a s not treated, excep t tem p orarily  during  stress 
situations. In  cases o f hyp og on ad o tro p ic h yp og on ad ism , puberty  
w a s in d u ced  in  m ales w ith  testosterone enanthate in tram u scu larly  
50 m g p e r m onth the 1st year, fo llo w e d  b y  125 m g the 2nd y ea r and  
250 m g p erm anently  thereafter. In  h yp og on ado tro p ic fem ales, 
ethin il estradio l w a s u sed  in  the dosage o f 0.1 m g for the first tw o  
years, fo llo w ed  b y  an  in creased  do se and thereafter b y  cy c lic  
ap p lication  o f  estrogen-progesterone drugs. A ll 17 patients w e re  
reexam in ed  in  adu lthood after the age o f  18 years, a n d  w ith  som e  
o f them  w h o  agreed, the in te rv iew  regard ing the qu ality  o f life w as  
perform ed .

Results
Som e c lin ica l characteristics an d  effects o f treatm ent o n  G H  
deficient patients, as w e ll as data on  quality  o f life  are  presented  
in  T a b les  1 an d  2. In  the group  stud ied , iso lated G H  d e fic ien cy  w as  
stated in  4 (23.5% ); co m b ination  o f G H , T S H  d e fic ien cy  in  1 (5 .9% ); 
G H , T S H , LH , FS H  d efic ien cy  in  9 (52.9% ); G H , LH , F S H  d efic ien cy  
in  1 (5 .9% ); an d  G H , T S H , LH , FS H , A C T H  d e fic ien cy  in  2 (11.8% ) 
cases. In  10 cases, p itu itary dysfunction  w as class ified  as id io p a
thic, w h ile  in  7 patients organic aetio logy w a s  estab lished ; 
perinatal asp hyx ia  in  cases 2 , 5 , 1 , 14, neonatal cytom egaly  in  case  
13, m en ingitis at 10 m onths in  case 12 an d  in tracran ial haerm or- 
rhagia du e  to trom bocitopen ia  at 10 years in  case  10. P eak  va lu es  
o f stim ulated G H  d id  not ex ce e d  3 pg/L. T h y ro x in  rep lacem ent  
started at 8.1±3.7 years (range 2 to 15.5), G H  therap y  at 10.7±3.5 
yea rs (range 4.3 to 16.8). H eight ve lo c ity  3.7±0.8 cm  (range 2.3 to
4 .2) p er y ea r before therapy, it in creased  during  the first year o f  
treatm ent to 8.3±1.6 cm  (rang e 6.7 to 10.7) and d ecreased  during  
first three years o f therapy to 6.3±1.1 cm  (range 5.8 to 8 .7 ) p er year. 
T h e  m ean  duration  o f G H  treatm ent w a s 6.1±2.8 yea rs (range 3 to
11 .2) . D u rin g  that p eriod  the height ve lo c ity  w a s  5.5±1.2 cm  (range  
4.2  to 8 .7 ) p er year. H eight SD  sco re  at the start o f therapy, w h ich  
w a s  4.05±1.2 (range -2 .1 6  to —6.61), im p ro ved  significantly  
(p  < -0 .0 1 )  to -1 .75± 0 .82  (range -0 .2 7  to -2 .8 1 )  in  adult age. 
Spo n tan eo us puberty  o ccu red  in  3 m ale patients (ca se  1, 3, 11) 
w ith  iso lated  G H  d e fic ien cy  in  the age range from  14 to 16 years  
an d  at 17-5 years in  a fem ale  patient (case  17). Pu berty  w a s  in d u ced  
in  12 m ale patients at the m ean  age 17.1±0.5 year (rang e 16 to 20) 
a n d  in  o n e  fem ale patient at 16.8 years.
W h e n  reexam in ed  in  adu lthood, 17 m ale patients m ean  aged  
23±4.5 years (range 18.6 to 33), h ad  163-2+5.7 cm  (range 156 to 
172.9). T w o  fem ale patients w h e n  ex am in ed  at the age o f 20 and  
21 m easured  154 and 148 cm  resp ectively . T h e  m ajority o f 12 G H  
deficient patients w h o  agreed to b e  in te rv iew ed  d e cla red  to have  
at least so m e p sych o lo g ica l p roblem s. N one o f them  w e re  m arried, 
o n ly  tw o m ales h ad  se xu a l partners. F o u r patients w ith  m ultip le  
pituitary ho rm on e d e fic ien cy  (cases 6, 7, 9, 12) revea led  that they  
h ave  n eve r shaved . T h re e  co m p leted  o n ly  e lem en tary  schoo l, tw o  
o f  them  w o rk e d  as unq ualified  w o rk ers, tw o w ere  u nem p lo yed . 
N in e  patients com p leted  se co n d ary  or technical sch o o l, tw o of  
them  entered  a faculty. M ore data on  em p loym ent an d  p sy ch o lo g 
ica l p ro b lem s are ev ident from  the T a b le  2.

Discussion
A ltho ug h  the m ajority o f o u r patients started the treatm ent rather 
late, for a re latively  short p erio d  du e  to la ck  o f  G H , and w ith



Tab . 1. Som e clin ical a n d  laboratory  characteristics o f  thefirstpatients with p itu itary dw arfism  treated with growth horm one in Slovenia.

Tab . 1. N ekatere klin ične in laboratorijske značilnosti bolnikov s h ipofizno nanosom ijo, k i so bili prvi zdravljen i z  rastnim horm onom
v Sloveniji.

Case Sex Hormones GH peak Age at Bone Height 
in cm and 
SD score 

in brackets 
at start of 
therapy 
Višina v 
cm in v 
oklepaju 
SD ob 
začetku 

zdravljenja

Height velocity in cm per year Duration 
of GH 

treatment 
years

Trajanje 
zdravljenja 
z rastnim 

hormonom 
leta

The onset of 
puberty:
S (spon
taneous)

I (induced) - 
years 

Začetek 
pubertete:

S (spontane) 
I (inducirane) 

leta

Target Age at reexa- Adult height in 
cm and SD score 

in brackets

Višina v odrasli 
dobi v cm, 

v oklepaju SD

number M
- year F - 
of birth

Številka 
bolnika M
- letnica Ž - 
rojstva

- male deficiency
- female

Spol Pomanjkanje
- moški hormonov
- ženski

response start ot 
to provo- GH therapy 

cation -  years 
iig/i

Maks. Starost 
porast ob začetku 

rastnega zdravljenja 
hormona z rastnim 
ob stim. hormonom 

pg/L -  leta

age-
years

Kostna
starost
-leta

Before
therapy

Pred
zdrav
ljenjem

During During 
1st year 4 years

Letni prirastek v cm
Med 1. Med 
letom 3-letnim 
zdr. zdr.

During the 
GH treatment

Med
celotnim 

zdr. z rast. 
hormonom

cm

Ciljna 
višina - 

cm

years

Starost ob 
ponovnem 
pregledu - 

leta

1-1958 M GH 2.3 11.1 6.5 120 (-3.51) 3.4 10.7 8.7 8.7 3 S -  14 168 33 161.5 (-1.98)
2-1959 M GH, TSH, LH, 

FSH
1.5 11.4 6 107.5 (-5.63) 35 9.8 7.7 5.2 6.8 I -  19 - 22 160.0 (-2.21)

3-1961 M GH 1.9 15.5 10 127 (-6.61) 3.9 9.7 7.1 7.1 3 S -  16 167.5 30.1 157.5 (-2.59)
4-1961 M GH, LH, FSH 2.3 7.9 3 98.5 (-4.74) 3.0 9.1 7.05 6.3 8.2 I -  16 - 30 165.1 (-1.44)
5-1969 M GH, LH, FSH 2.3 4.3 2 86 (-4.01) 3.5 7.8 6.4 4.6 11.2 I -  16.6 179.1 22 159.5 (-2.29)
6-1967 M GH, TSH, 

LH, FSH
1.6 8.0 3 103.5 (-2.16) 3.1 8.1 6.4 4.9 8.5 I -16.5 170.5 24.1 160.4 (-2.15)

7-1966 M GH, TSH, 
LH, FSH

2.4 15.3 7 130.2 (-6.06) 3.2 7.3 5.1 4.3 4 I -  18.4 171.5 23.4 158.5 (-2.44)

8-1964 M GH, ACTH, 
TSH, LH, FSH

2.5 10.0 6 106.3 (-4.94) 4.1 10.0 6.5 5.1 9 I -  20 181.5 27.1 167.1 (-1.14)

9-1960 M GH, ACTH, 
TSH, LH, FSH

0.8 12.9 8 131.7 (-3.06) 3.9 7.1 5.8 5.8 3 I -  19.8 177 26.7 172.9 (-0.27)

10-1962 M GH, TSH, 
LH, FSH

1.0 16.8 11 150 (-3.61) 4.5 8.0 5.2 4.2 4 I -  19.7 180 24.1 172 (-0.41)

11-1968 M GH 2.7 11.6 7.5 117.5 (-4.25) 4.0 9.8 7.0 6.3 5 S -  15 177.5 22.9 157.5 (-2.59)
12-1973 M GH, TSH, 

LH, FSH
2.3 10.5 7.5 120.5 (-2.21) 4.2 10.4 7.8 6.6 6 1-16 178 20 172.5 (-0.33)

13-1973 M GH, TSH, 
LH, FSH

1.0 8.2 5 112.5 (-2.60) 4.0 6.7 5.5 4.6 10 I -  16.5 167.5 19.8 163.5 (-1.76)

14-1973 M GH, TSH, 
LH, FSH

1.0 8.9 5 115 (-2.74) 3.1 7.6 6.1 5.4 5.5 I -  17 174.5 20 164 (-1.61)

15-1975 M GH, TSH, 
LH, FSH

2.5 4.7 2 90 (-3.50) 3.5 7.1 6.1 6.0 11 1-17 163.5 18.6 156 (-2.81)

16-1972 F GH, LH, FSH 1.4 12.9 9.6 131 (-4.25) 34 6 4.4 4.8 4 I -  16.8 165 20 154 (-1.37)
17-1969 F GH 0.4 12.0 10 122 (-4.62) 3.1 5.8 4.7 4.2 4 S -  17.5 - 21 148 (-2.37)

frequent intervals in so m e cases, it ca n  b e  stated that their final 
height significantly im p ro ved  co m p ared  to their height SD  score  
before treatm ent and to patients w h o  w ere  n eve r treated w ith  G H . 
A ctually , in  1990 w e  had  the opportun ity  to ex am in e  5 adult 
patients aged from  49 to 68 years suffering from  hered itary  
m ultip le p itu itary d e ficien cy , in clu d in g  G H , in  w h o m  the height 
in  m ales ranged from  132 to 139 cm , w h ile  on e fem ale m easured  
120 cm . S ignificantly in creased  height ve locity  during the first year  
of G H  treatm ent and p ro gressive  d ecrease  o f grow th during  
p ro lon ged  treatm ent o b served  in  o u r patients is w e ll k n o w n  (7, 
8). A ltho ug h the patients treated d id  not reach  the target height, 
it is ev ident that they b enefited  from  therapy. S im ilar final heights  
w ere  d escrib ed  by other authors. B u rn s et al. reported  final 
heights ranging from  158.1 to 168.1 cm  in b oys and 142.5 cm  to 
154.4 cm  in  girls w ith  id io p ath ic G H  d efic ien cy  (9). S im ilar results 
w e re  reported b y  H ib i et a l., w h o  ob served  final he ights o f  
151.8±6.6 cm  and 141.4±7.4 cm  in  b o ys an d  girls w ith  iso lated  G H  
d efic ien cy  resp ectively . C h ild re n  w ith  asso ciated  hypogonadotro-  
p ism  had  so m ew hat better fina l he ights l63-7± 3.9 cm  in  b o ys and  
151.0±5.1 cm  in  girls (10). S u ch  d ifferences in  final height w ere  
ob served  a lso  in  our g roup  o f  patients. T h e y  co u ld  be d u e  to late 
in du ction  o f puberty, w h ich  w a s  started in  so m e cases at the age  
o f 20 (11). T h re e  m ale patients w ith  re latively  good final height, 
w h ich  ex ceed ed  170 cm , h ad  e u n u ch o id  p roportions, p ro bab ly  
du e  to late induction  o f puberty, w h ich  w a s the reaso n  for 
p sych o lo g ica l p ro b lem s in  so m e cases. T h e  m ajority o f our  
patients w a s  shy, h ad  p oo r adjustm ent, im p aired  so cia l relation
sh ip s  and, o n  our estim ation, p o o re r quality o f life then  general 
population . S im ilar ob servatio ns h a v e  b een  p u b lish e d  b y  other 
authors (12). Fo rm erly  it w a s a ssu m ed  that the d ifficulties o f adult

h ip op itu itary  patients in  every-d ay  life w e re  m ain ly  related to their 
sm all stature. After su ccessfu ll ach ievem en t o f norm al height by  
m o dern  G H  therap y , m a n y  difficulties persist for these patients, 
w h ich  co u ld  not b e  ex p la in e d  p ro perly . B lizza rd  et al. (13) and  
D ea n  et al. (1 4 ) rep orted  that the rate o f  u nem p lo ym en t turned  
out to b e  th ree  tim es h igher, w h ile  the relation  o f  m arried to 
u nm arried  subjects w a s five tim es lo w e r than  in  the norm al 
population . D e fic ie n c ie s  in  self-im age, in clu d in g  so cia l isolation, 
p o w erlessn ess, in co m p eten ce , lo w  se lf-esteem  and the lack  of 
agression  e x p re ss io n  w ere  reported b y  severa l authors (15, 16). 
In  o u r patients m an y  o f these characteristics w e re  registered, 
therefore, in  so m e cases, p sy ch o so cia l co u n se llin g  had  to be 
arranged.

Conclusion
In  general, it ca n  be assu m ed  that the G H  deficient patients w h o  
started the treatm ent m ore than 24 years ago in  S loven ia  benefited  
from  therap y  a n d  until n o w  no sid e effects w ere  observed . It is 
exp ected  that w ith  m ore ex p erien ce  and the n e w  strategy of 
rep lacem ent th era p y  w h ich  has b een  u sed  for the last 6 years, and  
in c lu d es d a ily  in jection s o f  recom binant G H , constant adapting of 
the d o ses to he ight ve lo c ity  effect and starting the therapy  as so on  
as p ossib le , the final height w ill still im p ro ve . In du ctio n  o f  puberty  
at the b o n e  age o f 14 years in  b o ys and 13 years in  girls w ith  
m ultip le h o rm o n e deficien cies, im itating norm al sexu a l d eve lop 
m ent in  h e a lth y  p eers, w ill d im in ish  m any p sych o lo g ica l p roblem s  
in  these p atients. In  so m e G H  deficient patients p sycho so cia l 
co u n se llin g  a n d  organisational support g ro up s are p lan n ed  to be  
estab lished .



Tab. 2. Some data on education, current life and problems o f  adult GH  deficient patients who agreed to be interviewd.

Tab. 2. Nekaj podatkov 0 izobrazbi, trenutnem, življenju in  problem ih odraslih bolnikov s pom anjkanjem  rastnega hormona, ki so pristali
na pogovor.

Case Education Employment Age at Impression about Main problems presented at interview (remarks)
number level interview his-her general

completed years health

Številka Izobrazba Zaposlitev Starost ob Bolnikova ocena Glavne težave, navedene ob pogovoru (opombe)
bolnika pogovoru svojega zdr.

-leta stanja
1 Vocational school electrician 33 excellent No special problems, well adapted, unmarried

Poklicna šola električar odlično Brez posebnih problemov, dobro prilagojen okolju, neporočen

3 Vocational school electrician 30.1 fair Introverted, often depressed, impaired social contacts, muscular weakness
Poklicna šola električar zadovoljivo Introvertiran, pogosto depresiven, navaja težave pri socialnih kontaktih in mišično oslabelost

5 Elementary school unqualified
worker

22 good Some problems in social contacts, complains about low income (permanent sexual partner)

Osnovna šola nekvalificiran dobro Navaja težave pri vzpostavljanju socialnih kontaktov in zaradi nizkih dohodkov
delavec (ima stalnega spolnega partnerja)

6 Secondary school clerk 24.1 fair Labile mood, fair adapted to environment (he has never shaved)
Gimnazija uradnik zadovoljivo Labilno razpoloženje, zadovoljivo adaptiran v okolju (se ne brije)

7 Vocational school trade vocation 23.4 poor Shy, poor adjustment, social isolation, feels different from peers, also due to eunuchoid 
proportions (he has never shaved)

Poklicna šola orodjar slabo Plah, slabo prilagodljiv in osamljen, moti ga različnost od vrstnikov zaradi evnuhoidnih 
proporci j (se ne brije)

8 Vocational school electrician 27.1 fair Some deficiency in self-image, lack of agressivenes expression if necessary (permanent sexual 
partner)

Poklicna šola električar zadovoljivo Navaja motnje v samopodobi in izražanju čustev ter agresivnosti, kolikor je to potrebno (ima 
stalnega spolnega partnerja)

9 Elementary school unqualified worker 26.7 poor Labile mood, frequent depression, incompetence, muscular weakness
-  unemployed (eunuchoid proportions)

Osnovna šola nekvalificiran delavec slabo Labilno razpoloženje, pogoste depresije, občutek manjvrednosti, mišične slabosti
-  nezaposlen (evnuhoidne proporcije)

11 Vocational school trade vocation 22.9 fair Shy, memory difficulties and irritability, impaired social relationships
Poklicna šola ostrilec zadovoljivo Plašen, motnje spomina in razdražljivost, težave pri socialnih kontaktih

12 Secondary school entered a faculty 20 good No interest in social activities, still overprotected by parents, self-conscious, complaining of 
eunuchoid proportions

Gimnazija vpisan na fakulteto 20 dobro Ne vzpostavlja socialnih kontaktov, je nesproščen, še vedno prekomerno zaščiten s strani
staršev, moti ga svoj evnuhoidni izgled

13 Technical school entered a faculty 20 very good Feels different from peers due to short stature and delayed puberty, but on general very well 
adjusted to environment

Srednja tehnična vpisan na fakulteto 20 zelo dobro Kljub različnosti od vrstnikov zaradi nizke rasti in kasne pubertete zelo dobro prilagojen
šola okolju

14 Elementary school unemployed 20 poor Deficiency in self-esteem, powerlessness, social isolation
Osnovna šola nezaposlen slabo Nezadostno samospoštovanje, nemočnost, osamljenost

17 Secondary school secretary 21 fair Shy, poor adjustment, feels different from others due to short stature
Srednja adm. šola tajnica zadovoljivo Plahost, slaba prilagodljivost, občutek manjvrednosti od vrstnic, predvsem zaradi nizke rasti
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Abstract -  B ackg ro u n d  an d  m ethods. We previously studied  
cytotoxicity evaluated  as N atural Killer (NK) activity in 1 6 prepu 
bertal GH-deficient children, ag e  range 5 .2 -1 5 .8 yrs, before an d  
after 3, 6  a n d  9  months o f  GH therapy (0 .6  U/kg s.c. d iv ided  in 3  
or 4  doses p e r  week). The low  NK cell fu n ction  fo u n d  in these 
patients before treatm ent w as restored by long-term GH therapy. In 
the present study, w e evalu ated  the effect o f  biosynthetic GH 
treatm ent on  NK activity o f  9  short children  without GH deficiency  
who partic ipated  in a  multicentric clin ica l trial o f  GH therapy in 
short non-G H -deficient children. These patients, ag e range 7.9- 
13-5yrs, were treated with biosynthetic GH (0 .6  U/kg s.c. divided  
in 3  o r  4  doses p e r  w eek) f o r  12 months. NK activity was evaluated  
before a n d  a fter 6  a n d  12 m onths o f  treatment.

Results and conclusion . No d ifferen ce was fo u n d  between NK 
activity o f  short non-G H -deficient children  before treatm ent a n d  
that o f  age-m atched  controls. Moreover, no changes in NK activity 
during treatm ent were observed in these patients. Our prelim inary  
data suggest that NK cell fu n c tion  in non-GH-deficient children is 
norm al a n d  not a ffected  by long-term GH therapy.

Introduction

In creasin g  ev id ence ind icates that grow th  h o rm on e (G H ) interacts 
directly w ith  the im m u ne system , s in ce  sp ec if ic  G H  receptors have  
b een  dem onstrated o n  h u m a n  cu ltured  lym p hocytes (1, 2) and  
p eriph era l circu lating  m o n o n u cle a r ce lls (3, 4). Exp erim en ta l 
studies in  an im als (5, 6 ) suggested  that G H  m ay  in flu en ce  natural 
cytotoxic activity m ed iated b y  N atural K ille r  (N K ) ce lls  w h ich  are 
lym p hocytes in vo lved  in  im m u n e su rve illan ce  for v ira l in fections  
and n eop lastic  d iseases (7, 8, 9, 10). In  hu m an s, the in flu en ce  o f  
G H  o n  natural cytotoxicity is still controversia l. Im p a ired  N K  cell

Ključne besede: n izka  rast; otroci; citotoksičnost; zdravljenje z  
rastnim horm onom

Izvleček — Izhod išča . Rastni horm on (RH) vpliva direktno na  
im unski sistem, sa j so  d o k a z a n i RH receptorji n a hu m an ih  lim fo
citih . Eksperim entalne študije n a živalih kažejo  n a m ožnost vpliva 
RH n a naravno citotoksično aktivnost, k i j o  posredujejo celice  
ubijalke. P odatk i o vplivu RH n a naravno citotoksičnost p r i ljudeh 
so različni. Ugotovljeno j e  bilo, d a  j e  p r i p om an jkan ju  RH m otena  
fu n kc ija  celic  ubijalk in d a  n an je ne vpliva kratko, p a č  p a  
dolgotrajno zdravljen je z  rastnim horm on om . V okviru p red h od n e  
študije sm o p r i 1 6 predpubertetnih otrocih s p om an jkan jem  RH, 
starih 5 ,2  d o  15,8  leta an a liz ira li citotoksičnost, opredeljeno kot 
naravno aktivnost celic ubijalk. Pri bolnikih, ki so bili zdravljen i 
z  biosintetičnim  RH v doz i 0 ,6  enote/kg telesne teže dnevno v 3  do  
4  odm erkih tedensko, so bile meritve izvedene pred , p o  3, 6  in 9  
m esecih zdrav ljen ja  z  RH. M ed dolgotrajnim  zdravljenjem  se j e  
nizka  z a četn a  citotoksičnost norm alizirala.

P re isk o v a n c i in  m etode. V tokratni študiji sm o an a liz ira li učinek  
biosintetskega RH n a  citotoksičnostpri 9  otrocih z  n izko rastjo brez  
deficita RH, k i so bili zdravljen i z  RH v okviru multicentrične 
klin ične študije. Bolniki, stari o d  7,9 do  13,5 leta so bili zdravljeni 
z  biosintetskim RH v doz i 0 ,6  enote/kg telesne teže subkutano  
dnevno, v 3  d o  4  odm erkih  tedensko 12 mesecev. N aravna cito
toksičnost j e  b ila  do ločen a  pred, p o  6  in 12 mesecih zdravljen ja z  
RH.

Rezultati in  za k lju ček . Pri preiskovan ih  otrocih z  nizko rastjo brez  
deficita rastnega horm on a in kontrolni skupini nism o našli razlik  
v naravn i citotoksičnosti. M ed ap likacijo  rastnega horm ona nismo 
našli n ikakršnih sprem em b v naravn i citotoksičnosti, tako da  
kaže, d a  RH n e vpliva n a  tovrstne sprem em be p r i ap likaciji 
otrokom  z  n izko  rastjo b rez  pom an jkan ja  rastnega horm ona.

function  h a s  b e e n  fou n d  in  patients w ith  G H  d eficien cy . Short
term  adm in istration  o f  G H  fa iled  to n orm alize  N K  activity in  G H -  
deficient ch ild ren  (11). O n  the other hand, the im p aired  N K  activity  
o f G H -d efic ien t ch ild ren  w a s restored b y  long-term  G H  therapy
(12). A cco rd in g ly , Crist et al. reported that da ily  exo g en o us G H  
treatm ent n o rm a lized  N K  ce ll function  in  adults w ith  G H  deficien 
c y  (13). M ore recently , su pp lem enta l G H  adm inistration  has b een  
suggested to in crea se  natural cytotoxicity a lso  in  h e a lthy  adults 
w ith  norm al G H  secretion  (14). T h e  effect o f G H  treatm ent o n  N K  
activity in  n o n -G H -d e fic ien t ch ild ren  is still u n k n o w n .
T h e  aim  o f this w o rk  w a s to study N K  ce ll functio n  in short stature 
ch ild ren  w itho u t G H  d efic ien cy  during  long-term  G H  therapy.
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Fig . 1. NK cell activity a s  percen tage o f51 Cr released  a t effector/target ratios o f  10:1, 30:1 a n d  100:1 in non-G H -deficient short children, 
before a n d  during long-term GH therapy, a n d  in age-m atched  control subjects with norm al stature.

Sl. 1. Aktivnost naravnih celic ubijalk kot p rocen t Cr51 sproščenega p r i efektor/tarčnih razm erjih  10:1, 30:1 in 100:1 p r i otrocih n izke 
rasti b rezpom an jkan ja  rastnega horm on a p red  in m ed  dolgotrajno terapijo z  rastnim horm onom  ter p r i vrstnikih iste starosti, norm alne

rasti.

Pattern description and m ethods of 
analysis

Pattern descrip tion : N ine short stature ch ild ren  (5 b o ys an d  4 g irls) 
aged 7.9 to 13.5 years, w ere  investigated. T h e ir  heights w ere  -2 .8 6  
± 0.08 SD S b e lo w  the m ean  for their age. B o n e  age w as b etw een  
5 and 11.5 years. T h re e  patients w ere  prepuberta l, w h ereas in  six  
ch ild ren  the pub erty  started at the b eg in n ing  o f  the treatm ent 
p eriod . T h e  m ean  (± SEM ) grow th ve lo c ity  w a s 4.25 ± 0.44 cm /year  
le ss than the 10th percen tile  for their skeleta l age.
A ll ch ild ren  exh ib ited  a norm al G H  resp o n se  (>10 ng/m l) to 
p harm aco lo g ica l stim uli (in su lin , arg in ine an d/or levod op a). N o 
n e  h a d  a n y  o ther ch ro n ic  d isease or ch ro m osom al d isorder.
T h e  subjects w e re  in clu d ed  in  a m ulticentric c lin ica l trial on  G H  
treatm ent in  short stature n on-G H -defic ient ch ild ren . T h e y  w ere  
stud ied b efore and after 6 and 12 m onths o f G H  therapy  
(G en o tro p in  from  K a b i Pharm acia, Stockho lm , S w eden ; 0.6  U /kg  
adm in istered  in  three or four su bcu tan eou s in jections w e e k ly ). 
B lo o d  sam p les w ere  obtained  at the tim e o f routine exam inations, 
48 ho urs after the last G H  injection.
Fo u r age-m atched ch ild ren  w itho u t G H  d efic ien cy  but w ith  height  
> 2.5 SD  an d  grow th ve lo c ity  ranging b etw een  the 25th an d  the 
50th percen tile  w ere  stud ied  as controls.
In form ed co n sen t w a s obtained  from  the ch ild ren ’s parents and  
the study w a s  a p p ro ved  b y  the loca l eth ic com m ittee.
M ethods o f analysis: Cytotox ic activity w a s  stud ied  as N K  ce ll 
function  an d  quantified  as ce llu la r lysis against the K5Ó2 ce ll lin e  
(effector/target ratios o f  10:1, 30:1, 100:1) b y  m ean s o f a standard  
51ch ro m iu m  re lease  assay, as p rev io u sly  d escrib ed  (15).
Statistical an a lys is  o f data w as perform ed b y  the Student t test. A  
p va lu e  < 0.05 w a s  co n sid ered  a significant d ifference b etw een  the 
results.

Results
A  significant in crease  in  g ro w th  ve lo c ity  (from  4.25 ± 0.44 to 7.02  
± 0.41 cm /year, p  < 0.0001) w a s ob served  after 12 m o nths o f G H  
treatm ent.
N o d ifference in  N K  activity w a s fou n d  b etw een  n on -G H -d efic ien t  
patients before G H  treatm ent an d  age-m atched contro l ch ild ren  
(fig. 1). N o significant variations in  N K  ce ll function  w e re  ob served  
in  o u r patients after 6 an d  12 m onths o f  G H  therap y  (fig. 1).

Discussion
W e p rev io u sly  dem onstrated that the im p aired  N K  ce ll activity o f  
G H -d efic ien t ch ild ren  w as restored b y  long-term  G H  therapy  (12). 
L ik e  in  adults w ith  G H  defic ien cy , an in crease  in  N K  function  after 
exo g en o u s G H  treatm ent w a s  ob served  (13). T a k e n  together, 
these reports p o int to so m e relatio nsh ip  b etw een  G H  and the ce lls  
in vo lv ed  in  the su rve illan ce  against vira l in fections a n d  n eop lastic  
diseases. M ore recently, a G H -in d u c e d  in crease  o f N K  activity w a s  
estab lished  a lso  in  healthy adults w ith  norm al G H  secretion  (14), 
w h ic h  suggested that the h o rm o n e h ad  an  effect o n  natural 
cytotoxicity  o f  norm al subjects. In  contrast, w e  o b served  norm al 
N K  function  and no  ch ang es in  N K  activity d u ring  long-term  G H  
therapy in  short stature ch ild ren  w ith  norm al G H  secretion .
T h e  d iscrep a n cy  b etw een  the results obtained  in  norm al ch ild ren  
an d  adults is evident. T h e  dosage o f  the h o rm on e in  hea lth y  adults  
w a s  w ith in  the therapeutic range u sed  to treat G H -d efic ient  
ch ild ren  (14). T h e  hyp othesis o f  greater sensitiv ity  o f  ad u lts’ 
im m u n o resp o n siven ess to G H  adm inistration  co u ld  b e  form ulat
ed.
S ince  ex o gen o us G H  ad m in istered  at co n ven tio n al dosage in 
creases N K  ce ll function  o f ch ild ren  w ith  G H -d efic ien cy , but not



of those w ith  norm al secretion , w e  ca n  assum e that im m u n o m o 
dulatory action  o f G H  is re lated  to en d o g eno u s secretory status.

Conclusions
T h e  la ck  o f variation  in  N K  ce ll activity in  short stature ch ild ren  
w ithout G H -d efic ien cy  in d icates that G H  treatm ent d o es not affect 
the natural cytotoxicity  o f  ch ild re n  w ith  norm al G H  secretion .
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Abstract — Congenital hypopituitarism is a  well-known cau se o f  
recurrent n eon ata l hypoglycaem ia, secondary thyroid a n d  a d re 
nocortical insufficiency, a n d  growth horm on e deficiency. Clinical 
clues to the diagnosis in clude the presen ce o f  m idline fa c ia l  
abnorm alities, m icrophallus in boys, optic hypoplasia and, rarely, 
cholestatic jau n d ice . We report a  fu r th er  patien t with congenital 
hypopituitarism presenting with cholestatic jau n d ice . Congenital 
hypopituitarism shou ld  be considered  in the differential diagnosis 
o f  a  n eonate presenting with obstructive jau n d ice .

Congen ita l hypop itu itarism  m a y  p resen t in  the neonatal p eriod  
w ith  c lin ica l features o f  thyro id , adrenal and gonadal d eficien cies  
(1, 2). W hilst recurrent h y p o g lycaem ia  is a w e ll-k n o w n  co m p lica 
tion (3), it is not as w id e ly  ap p rec iated  that cholestatic jau n d ice  
m ay a lso  be  cau sed  b y  the ho rm o n a l de fic ien cies (4 -6 ). T h is  report 
presents a case  h istory o f a n eon ate  w ith  congenital hyp op itu itar
ism  an d  cholestatic jau nd ice .

Case report
Patient.M . C . w a s b orn  after an  u ncom p licated  p reg n an cy  at 42 
w e e k s  gestation b y  an in du ctio n  fo rcep s de livery , w ith  A p g ar  
scores o f 7 at 1 m inute an d  9 at 5 m inutes. H e r birth w e ig h t w as  
3900 gm s. She w as in itia lly  breast fed, then  co m m en ced  o n  En fa lac  
b ecau se  o f  p oo r m aternal su p p ly . O n  d ay  2, the b ab y  b ecam e  
jau n d iced  an d  w as treated w ith  p hototherap y for 3 days. O n  the 
sam e day, sh e  had  a cyan o tic  ep iso d e  asso ciated  w ith  hyp o ther
m ia, w h ic h  req uired  m onitoring  in  IC U . After d ischarge from  
hosp ita l, the jau nd ice  grad ually  reso lved  o v er the fo llo w in g  three  
w eek s.
M. C . p resen ted  at 9 w e e k s  o f age w ith  a three-day h istory  o f dark  
urine, p a le  stools, and  the d ay  p rio r to adm ission  b ecam e  
jau nd iced .
P hysica l exam ination  d isc lo sed  a w e ll-lo o k in g , d eep ly  jau n d iced  
infant w ith  w id e  anterior an d  p osterio r fontanelles. H e r head  
circu m feren ce  length and w eig h t w e re  on  the 50th centile. A  hoarse  
cry  an d  p uffy  face w ere  noted, h o w e ve r, the an kle  jerks w ere  not 
delayed , an d  there w a s n o  sig n ificant bradycard ia . T h e  genitalia  
w ere  norm al. U rin  an a lysis revea led  m oderate b ilirub inuria  but no  
u ro b ilin og en u ria .
In itia l investigation  revea led  a con jugated  h yp erb iliru b in aem ia  
(total b iliru b in  209 pmol/1, co n ju g ated  b iliru b in  129 pmol/1) w ith

Ključne besede: kongenitaln i hipopituitarizem ; hipoglikem ija; 
holestazna z laten ica

Izvleček—Prirojeno zm an jšan o delovanje h ipofize j e  dobro zn an  
vzrok p on av lja joče  se hipoglikemije, seku n darn e insuficience ščit
n ice a li skorje n adledvične žleze. K linični z n a k i so m ed  drugim  
m edialne abnorm alnosti obraza, m ikrofalus p r i dečkih, optična  
hipoplazija in redko tudi holestazna z laten ica. V članku  j e  p red 
stavljen boln ik s  prirojen im  zm an jšan im  delovanjem  hipofize  
izražen im  s holestazno zlaten ico. Prirojeno zm an jšan o  delovanje  
hipofize m oram o upoštevati p r i d iferencialn i d iagn oz i novoro
jen cev  z  obstruktivno zlaten ico.

norm al live r tran sam in ases an d  an  e levated  seru m  a lk a lin e  p h o s
phatase (779 U /L ). Coagu lation  stud ies w e re  intia lly  abnorm al, 
later co rrected  w ith  V itam in  K . Further investigation  exc lu d ed  
in fective ca u se s  a n d  in bo rn  errors o f m etabolism . A n  abdom inal 
ultrasound ex c lu d ed  extrahepatic obstruction. A  D IS ID A  scan  
(D iiso p ro p y lim in o d ia ce tic  acid  -  T c99 m ) w a s  suggestive o f h e p 
atoce llu lar d isease , w ith  p o o r extraction o f  the tracer b y  the liver  
and d e layed  excretion .
After 4 -hours fasting, the seru m  g lu co se  w a s  2.1 mmol/1, and  
req u ired  d extrose  in traveno usly  at 3.5 m g /kg/m in  and oral feeds 
every  four ho u rs to m aintain  euglycaem ia. A  S ynacth en  stim ula
tion test dem onstrated  a b ase lin e  p lasm a cortiso l va lu e  o f 124.2 
nm ol a n d  a 60-m inute post-Synacthen  va lu e  o f 204.2 nmol/1. T h is  
partial resp o n se  w a s  co n sid ered  to b e  consistent w ith  secon d ary  
adreno cortica l in suffic iency . She w a s therefore co m m en ce d  on  
rep lacem ent h yd ro co rtiso ne . T h y ro id  function  tests revea led  sec
on d ary  hyp o th yro id ism  w ith  a lo w  free thyro x ine  o f 6.3 pmol/1 (N R  
10-30), an d  the T S H  o f 3-4 mU/1 w as in  the norm al range (1 -7  m U /  
1). T h y ro x in e  w a s  co m m en ce d  at 25 m eg p er day. At the tim e of  
h yp o g lycaem ia , p lasm a grow th  ho rm on e w a s  1 mU/1, an d  an  
arg in ine stim ulation  test con firm ed  grow th h o rm o n e deficiency, 
w ith  n o n e  o f the leve ls  rising  ab ove 1 mU/1.
D esp ite  rep lacem et hyd ro co rtiso ne hyp o g lycaem ia  recu rred  w ith 
in  7.5 ho u rs o f  fasting, sh e  w a s un ab le  to rem ain  fasting for a p eriod  
greater than  8 ho urs du e  to hyp o g lycaem ia . T h e  b aby w as  
therefore co m m en ce d  o n  grow th h o rm o n e an d  w a s ab le  to 
tolerate an  8-h o u r fast w itho u t hyp og lycaem ia .
F o llo w in g  h o rm o n e rep lacem ent therapy, the jau n d ice  gradually  
reso lved  o v er the su bsequ en t w e e k s  after a transient in crease  in  
the leve l o f con ju g ated  b ilirub inaem ia.

jflerebral im aging b y  u ltrasound revea led  norm al septum  pelluci-  
du m  and co rp u s ca llo su m , and no  ev id e n ce  o f a CN S structural 
lesion . A  sk u ll X R a y  revea led  an  extrem ely  sm all p itu itary fossa. A n  
M RI scan  is yet to b e  perform ed.



Discussion
Congenital hypop itu itarism  w a s first describ ed  in  1956 b y  B lizza rd  
and Albert, w h o  reported a n ew b o rn  presenting  w ith  intermittent 
cyanosis, m icro p h allu s an d  cryp to rch id ism  (1). T h e  b aby d ied  
w ith in  24 ho u rs and an  autopsy revelaed  a b sen ce  o f the pituitary, 
w ith  testicular and adrenal g land hyp o p lasia . M osier w as the first 
to describe congenital hypop itu itarism  in  asso ciation  w ith  ch o le 
static jaund ice, a lso  in  1956 (7). H e  reported  a tw in  w h o  d eve lo p ed  
jaund ice an d  se izures shortly  after birth, an d  d ied  w ith in  24 hours. 
Post-m ortem  exam inatio n  revea led  hyp o p lastic  adrenals and  
pituitary, an d  b ile  staining o f  the hepatic ce lls  w ith  b ile  throm bi in  
bile canalicu li.
T h ere  w ere  sim ilar cases reported b y  Jo h n so n  et a l in  1973 (3), and  
in  1974 Sadegeh i-N ejad  et al (8 ) su ccessfu lly  treated a neonate w ith  
congenital hypop itu itarism  w ith  h o rm on e rep lacem ent. W hilst the 
association  b etw een  congential hypop itu itarism  and cholestatic  
jau nd ice  w a s  reco gn ized , it w a s H erm an  et al (9 ) w h o  postulated  
that the h o rm on al de ficien cies du e  to congen ital hypopitu itarism  
w ere  the cau se  o f  the neonatal cholestasis.
T h e  m echan ism  of the live r dysfunction  is still the subject of 
debate. Le b lan c et al (10) suggested in  1981 that cortiso l defic ien cy  
w as im portant in  the aetio logy o f the cholestasis, after describ ing  
five patients w ith  cholestasis and  adreno cortica l insufficiency. 
T h e y  rev ie w e d  stud ies w h ich  revea led  d ecreased  b ile  f lo w  in  rats 
after adrenalecto m y an d  increased  b ile  b lo w  in  rats an d  dogs after 
hyd rocortisone infusion. D ro p  et al (5 ) a n d  G ia co la  et al (6 ) w ere  
unab le to confirm  this theory b y  do cu m en ting  persistent liver  
dysfunction  in  several cases desp ite ap prop riate cortiso l and  
thyroid  rep lacem ent, and  suggested an  aetio log ical ro le  o f grow th  
horm one d efic ien cy  in  neonatal cholestatis in  congenital h y p o p 
ituitarism. H yp o thyro id ism  has b een  lon g  reco g n ised  as a cau se  o f  
jau nd ice  in  the neonate, this h o w e ve r is uncon jugated  h yp erb iliru 
b inem ia.
Sheehan  et al in  1992 (2 ) reco gn ised  the w o rk  o f  C o p e la n d  (4) 
dem onstrating the partial d ep en d en ce  o f  hepatic en zym es on  
grow th h o rm on e (eg . orn ith ine d ecarb oxylase  an d  g lu co k inase). 
T h e y  postu lated that d e fic ien cy  in one o r m ore o f the ho rm ones  
co u ld  p red isp ose  to cho lestasis b y  either de lay ing  norm al m atu
ration o f active  transport m echan ism s resp o n sib le  for intestinal 
hepatic b ile  a c id  u ptake, o r inhibiting b ile  acid  synthesis thereby  
prom oting the accum u lation  o f  p recu rso r b ile  acid s w ith  a 
cholestatic effect (2). T h e y  a lso  b e lieved  that ho rm on e defic ien cy  
co u ld  lead  to abnorm alities in  structure and function  o f b ile  
can a licu li w h ic h  are essentia l for b ile  secretion .
T h e  cholestatic jau n d ice  in  our patient reso lved  g rad ually  w ith  
horm onal therapy. It is  b e lived  that there is n o  long-term  hepatic  
function  im pairm ent, ho w ever, K au fm an  d escrib ed  a patient w ith  
persistent hepatom egaly  w ith  prom inent m icro no d u lar fibrosis  
fo llo w in g  d e la y  in  d iagnosis and treatm ent (11). In  our case report 
the jau nd ice  in itia lly  b ecam e w o rse  b efore im proving , w h ilst the

se ru m  a lk a lin e  p hosphatase  co n tin u ed  to fall. T h is  is felt to be due  
to in creased  enterohepatic circu lation , w ith  m ore b iliru b in  being  
p resen ted  to the circu latory  system , fo llo w in g  re lie f o f  the ob struc
tion.
In  o u r patient u ltraso und  evaluation  in d icated  that sh e  h ad  a 
norm al co rp u s ca llo su m  an d  a n orm al septum  p e llu c id u m . In  the 
series reported  by  Co ste llo  & G lu ck m a n  in 1988 from  N ew  Z ea lan d  
(12), there w a s an  in creased  in c id e n ce  o f congen ital hyp op itu itar
ism  p resenting  in  neonatal p erio d  am ongst the P o ly n esia n  p o p u 
lation. T h e y  describ ed  17 patients p resenting  w ith  neonatal 
cholestasis, o f w h o m  8 patients h ad  at least 1 M aori o r Sam oan  
parent. S ix  o f these h ad  septo-optic d ysp lasia  an d  one had  
ag enesis o f the co rp u s ca llosum .
In  co n clu sio n , congen ital hypop itu itarism  though rare, is  a poten
tially  fatal d isorder, w h ich  is em in en tly  treatable. T h e re  are severa l 
c lin ica l find ings, w h ich  m ay  suggest the d iag n osis: persistent 
hyp o g lycaem ia , m icro p h allu s in the m ale (13), o p tic  n erve  h y p 
o p lasia , and  m id line facia l abnorm alities, in clu d in g  cleft lip  and  
palate. W e  w ish  to em p h asise  that cholestatic ja u n d ice  sh o u ld  be  
ad d ed  to this list, and  congentital hypop itu itarism  co n sid ere d  in  
the differential d iag n osis o f  a neonate p resenting  w ith  obstructive  
jau n d ice  w ith  norm al live r transam inases. Fa ilu re  to reco gn ise  
these vario u s m o d es o f  presentation  m ay resu lt in  de layed  
diag n osis, w ith  risk  o f death , cerebral dam age o r  p ro lon ged  
ch o lestasis p rogressing  to p rem anent hepatic in jury.

References
1. Blizzard RM, Albert M. Hypopituitarism, hypoadrenalism and hypogonadism in 

the newborn infant. J Pediatrics 1956; 48: 782-92.
2. Sheehan AG. Martin SR. Stephure D. Scott RB. Neonatal cholestasis, hypoglycae

mia and congenital hypopituitarism. Journal of Paediatric Gastroenterology and 
nutrition 1992; 14: 426-30.

3. Johnson JD. Hansen RC. Albritton WL. Werthermann J. Christiansen RO. 
Hypoplasia of the anterior pituitary’ and neonatal hypoglycaemia. J  Pediatrics 
1973; 82 (4): 634-41.

4. Copeland KC, Franks RC. Ramamurthy R. Neonatal hyperbilirubinemia and 
hypoglycaemia in congenital hypopituitarism. Clin Pediatrics 1981; 20: 523-6.

5. Drop SLS, Colie E, Guyda HJ. Hyperbilirubinemia and idiopathic hypopituitarism 
in the newborn period. Acta Paediatr Scand 1979: 68: 277-80.

6. Giacola GP, MacGilvary MH. Neonatal hypothalamic hypopituitarism and liver 
dysfunction. NY State. J Med 1981; 81: 1652-5.

7. Mosier HD. Hypoplasia of the pituitary and adrenal cortex. J Pediatrics 1956; 48: 
633-9.

8. Sadegehi-Nejad A. Senior B. A familial syndrome of isolated “aplasia’' of the 
anterior pituitary’. J  Pediatrics 1974: 84: 79-84.

9. Herman SP. Baggerstoss AH, Cloutier MD. Liver dysfunction and histologic 
abnormalities in neonatal hypopituitarism. J  Pediatrics 1975; 87: 892-5.

10. Leblanc A. Odievre M. Hadchovel M et al. Neonatal cholestasis and hypoglycae
mia: possible role of cortisol deficiency. J  Pediatrics 1981; 99: 577-80.

11. Kaufman FR. Costin G. Thomas DW, Sinatra FR. Roe TF, Neustein HB. Neonatal 
cholestasis and hypopituitarism. Arch Dis Child 1984; 59: 787-9.

12. Costello JM, Gluckman P. Neonatal hypopituitarism: A neurological perspective. 
Developmental Medicine and Child Neurology 1988; 30: 190-9.

13- Salisbury DM, Leonard JV. Dezateux CA, Savage MO. Micropenis: An important 
early sign of congenital hypopituitarism. British Med J  1984; 288: 621-2.



Professional article/Strokovni prispevek

LIMITED JOINT MOBILITY AND HEARING IMPAIRMENT 
IN DIABETIC CHILDREN AND ADOLESCENTS

OMEJENA GIBLJIVOST SKLEPOV IN OKVARA SLUHA PRI OTROCIH IN MLADOSTNIKIH 
Z INSULINSKO ODVISNO SLADKORNO BOLEZNIJO

Nevenka Bratanič’, Ciril Kržišnik1, Magda Kadmka-Lovrenčič2, Jagoda Vatovec3
1 M edica l Centre Ljub ljana, D ep artm en t o f Ped iatrics, Ljub ljana, S lovenia  

2 D ep artm en t o f Ped iatrics, Sestre M ilo srd ice , U n iversity  H osp ita l, Zagreb , Croatia  
3 M edica l Cen tre  Ljub ljana, D ep artm en t o f O to laryngo log y , Ljub ljana, Sloven ia

A rrive d  1993-06-29, accep ted  1993-08-21; Z D R A V  V E S T N  1994; 63: Supp l I: 1-13-6

Key words: insulin-dependent d iabetes mellitus; lim ited jo in t  
mobility; hearing im pairm ent; children; adolescents

Abstract—B ackg ro u n d s an d  m ethods. Lim itedjoint m obility o f  the 
h a n d  was present in 3 9  (16% ) out o f 244  subjects, ag ed  fr o m  2 .9  
to 20 .3  years, with insulin-dependent d iabetes mellitus o f  duration  
from  0 .7  to 16 .5years. Am ong 1 1 6  healthy controls only 2  (1.7%) 
h a d  sim ilar lim ited jo in t mobility.

Results. Lim ited jo in t mobility w as statistically significantly related  
to duration  o f  diabetes (p<  0 .01) a n d  m etabolic control expressed  
as H bA l (p < 0.05). The relation o f  lim ited jo in t m obility in 
diabetics to gender, ag e o f  the onset o f  the d isease a n d  the presen ce  
o f  retinopathy has not been  established.

C o n c lu sio n s. The subclin ical sensorineural hearing im pairm ent 
was present in 14 (41.2% ) patien ts with lim ited jo in t mobility  
com pared  with 6  (16.2% ) patien ts with norm al joints. The d iffer
en ce in the p revalen ce o fh ear in g  im pairm ent in groups o fd ia b et ic  
patients with a n d  without jo in t contractures was statistically 
significant (p < 0.05).

Introduction
M ultip le joint contractures, th ick  and tight sk in , and  short stature  
w ere  first describ ed  for three in su lin -dep en dent d iabetic ch ild ren  
w ith  long-standing illness, b y  R o sen b lo o m  and Frias in  1974 (1). 
Later stud ies con firm ed  that lim ited  joint m obility (LJM ) is the  
earliest c lin ica lly  apparent long-term  co m p licatio n  o f d iabetes in  
ch ild ren  and ado lescents (2).
Jo in t stiffness begins ty p ica lly  in  the fifth finger, m o vin g  rad ia lly , 
affecting interphalangeal, m etacarp op halan geal an d  larger joints, 
as w e ll as cerv ica l and  thoraco lum bar sp ine . T h e  lim itation  is 
p ain less an d  n on d isab ling  at first. T h e  sk in  o v er affected joints in  
m oderate to severe  LJM is th ick , tight an d  w axy .
LJM has b een  reported in  9 -5 8 %  (3, 4 ) o f patients w ith  insulin-  
dep end en t diabetes, w h ich  d e p e n d ed  on  the age o f the p o p u la 
tion, the duration  o f  d iabetes an d  the exam ination  tech n iq ue . 
D ifferent op in io n s exist regard ing  w h eth er or not there is a 
corre lation  b etw een  LJM a n d  factors su ch  as age, duration  o f  
diabetes an d  d iabetic control.
It has b een  suggested that jo int contractures m ay  b e  an  early  
m arker o f the serio us m icro vascu lar co m p licatio ns o f diabetes, 
e sp ec ia lly  retinopathy an d  n ep h ro p ath y  (5).

Ključne besede: insulinsko odvisna sladkorn a bolezen; om ejena  
gibljivost sklepov; okvara sluha; otrok; m ladostnik

Izvleček — Izh o d išča  in  m etode. Med 2 4 4 preg ledan im i bolniki z  
insulinsko odvisnim  diabetesom , starih 2 ,9  do  20,3  leta, s  traja
njem sladkorn e bolezn i o d  0, 7 d o  16,5 leta sm o ugotovili om ejeno  
gibljivost m alih  sklepov roke p r i 3 9  (16%) bolnikih. M ed 116 otroci 
in m ladostniki iz  kontrolne skupine sta im ela le 2  (1, 7%) spremem
be prve stopnje.

Rezultati. O m ejena gibljivost m alih sklepov rok j e  statistično z n a 
čilno p o v ez a n a  s trajanjem  sladkorne bolezni (p < 0,01) in 
m etabolno urejenostjo, opredeljeno z  vrednostmi H bA l (p < 0,05). 
Statistično zn ač iln e  povezanosti s spolom, s starostjo bolnikov ob  
začetku  bolezn i in retinopatijo nismo ugotovili.

Z ak lju čk i. Senzorinevralno naglušnost sm o ugotovili p r i 14 
(41,2% ) sladkorn ih  bolnikih z  om ejeno gibljivostjo m alih sklepov 
roke in 6  (16,2% ) bolnikih brez sprem em b n a  sklepih. Bolniki z  
om ejeno gibljivostjo sklepov roke so  im eli statistično zn ačiln o  
pogosteje prisotno okvaro sluha kot boln iki brez  sprem em b (p < 
0,05). '

A cco rd in g  to m ost authors, d iabetics m ay  have a n  inner-ear 
affection ch aracterised  b y  slo w ly , u su a lly  b ilatera lly  an d  sym m et
rica lly  p ro gressive  senso rineu ra l hearing  loss, w h ich  affects p re
do m inantly  the h ig her freq u en cies in o ld er patients an d  is difficult 
to d istinguish  au d io m etrica lly  from  p re sb yacu sis  (6 , 7). T h e re  has 
b een  conflicting  resu lts regard ing the co rre latio n  b etw een  hearing  
im pairm ent a n d  other late d iabetic co m p lica tio ns (6, 7, 8, 9 , 10). 
W e co u ld  not find  a n y  data in  the literature regard ing the 
relatio nsh ip  b etw e en  lim ited  joint m o bility  an d  hearing  im pair
m ent.
T h e  p u rp o se  o f o u r study w a s  to estab lish  the p reva len ce  o f LJM  
in  ch ild ren  a n d  ad o lescen ts w ith  in su lin -d ep en d ent diabetes 
attending o u r c lin ics . A u d io m etry  w as perform ed to determ ine the 
p re va len ce  o f  hearin g  im pairm ent in  d iabetic patients w ith  LJM  
and w itho ut it.

Patients and m ethods
T w o  h u n d red  a n d  forty four patients attending the d iabetic c lin ics  
o f the P ed iatric  c lin ics  o f Ljub ljana w ere  stud ied . T h e re  w ere  108



Fig. la . A handprint o f  norm al hand. 

Sl. la .  Normalen odtis dlani.

fem ales and 136 m ales. T h e ir  age at the tim e o f the study ranged  
from  2.9 to 20.3 (13.7  ± 4 .01) years and duration  o f d iabetes from
0.7 to 16.5 (5 .7  ± 3-9) years. T h e  contro l g roup  co n sisted  o f 116 
healthy, nonrelated  ch ild ren , 74 fem ales an d  42 m ales o f sim ilar  
age, ranging from  3 to 17.9 (11.7  ± 3 .5) years.
T h e  function  o f statoacoustic apparatus w as evaluated  in  34  
diabetic patients w ith  LJM. T h e  control g roup  con sisted  o f 37 
diabetic patients o f  sim ilar age and diabetes duration  w ithout LJM. 
T o  dem onstrate joint m obility , the patients attem pted to ap p ro x i
m ate the p alm ar surfaces o f  the interphalangeal joints o f both  
hands tightly, w ith  fingers fanned and the w rists m ax im ally  dorsi 
flexed (p rayer test) (11). If  su ch  ap proxim ation  w a s  incom plete, 
the exam in er co n firm ed  the lim itation by p a ssive  extension  o f the 
patients’ fingers.
Lim ited joint m o bility  w a s  m ore o b jective ly  a sse ssed  b y  printing. 
T h e  patients’ fingers a n d  palm s w e re  painted  w ith  w ater-so lub le  
paint (Speed ball w ater-so lub le ink). T h e  su bject then  laid  a hand  
palm ar surface d o w n  onto the sheet o f p a p e r and p ressed  h is/her  
w eight firm ly onto the distal m etacarpal h ead s an d  fingers (12). 
T h e n  the sam e w a s rep eated  w ith  the other hand. O n  im print, an y  
fixed  flexion  deform ity  o f the finger w as ea sily  v isua lised . LJM w as  
classified  into LJM 0 -  no  lim itation, LJM I -  in vo lvem ent o f one  
o r m ore joints o f o n e  o r tw o fingers, LJM II  -  in vo lvem ent o f m ore  
than tw o joints on  m ore than tw o fingers (F ig u re  la ,  b). 
Long-term  diabetic control w a s assessed  b y  H b A l m easured  by  
co lum n chrom atography, using B io -R ex  70 co lum ns m anufac
tured b y  B io -R ad  Laboratories, w h ich  has b een  used  in  our  
laboratory s in ce  1985. T h e  norm al range o f H b A l in  o u r laboratory  
is 5 -9%  (13).
O p hta lm o lo g ica l assessm ent for the p resen ce  o f retinopathy has  
b een  p erform ed  tw ice  a y ear by different ophtalm ologists in  the  
nearest m ed ica l centre. It has b een  do n e m ostly through undilated  
pup ils.
V estibu lar functio n  w a s  assessed  b y  exam in ing  the patient for 
sp ontaneous nystagm us an d  postural nystagm us, as w e ll as b y  
ca lo ric  vestibu lom etry .
T h e  hearing w a s determ ined b y  p ure-tone audiom etry  u sing  
Interacustics C lin ica l A ud iom eter A C  30. A u d io log ica l exam ination  
w a s perform ed in  a so u n d  proofed  room . H earing  w a s determ ined  
for each  ear at freq u en cies o f 250-8 ,000  H z. B o n e  and air 
co nduction  w e re  tested.
H earing  loss w a s quantified as “in itial” in patients w ith  an auditory  
treshold u p  to an d  ab ove 30 db in on e o f  frequ en cies from  2 5 0 -
8.000 H z, and  as “m ild ” w ith  an auditory treshold ab ove 30 db  
in  m ore than one frequ en cies in  co n versational range (2 5 0 -
4.000 H z).
T h e  statistical s ig n ifican ce  o f the results w a s  eva luated  u sing  the 
ch i-square test.
T h e  study w a s ap p ro ved  b y  M edical Eth ic Com m ittee.

Fig . lb .  A handprint o f  d iabetic  patien t with LJM stage II. 

Sl. lb . Odtis d lan i p r i OGSII. stopnje.

Results
A m o n g  the entire p op u lation  o f 244 diabetic patients, 39 (16% ) had  
jo int contractures co m p ared  to 2 (1 .7% ) in  the co n tro l group . 
Seven ty  s ix  p ercen t o f those affected had joint contractures o f  
Stage I, 24%  o f Stage II. T h e  p re va len ce  o f LJM in the d iabetic  
patients w a s  significantly h ig h er than in  control g ro up  (p  < 0 .01)  
(T a b le  1).

Tab . 1. Characteristics o f  subjects assessed f o r  LJM. 

Tab . 1. Značilnosti preiskovancev n a OGS.

Characteristics Diabetics Non-diabetic controls
Značilnosti Diabetiki Kontrolna skupina

(n = 244) (n = 116)

Sex (F/M) 
Spol (Ž/M)

108/136 74/42

Age (yrs) 
Starost (leta)

Mean (SD)
Aritm. sredina (SD)

137 (4.0) 11.7 (3.5)

Range
Razpon

2.9-20.3 3.0-17.9

Duration DM (yrs) 
Trajanje (leta)

Mean (SD)
Aritm. sredina (SD)

5.7 (3.9) -

Range
Razpon

0.7-16.9 -

LJM
OGS

No
Število

39 2

% 16 1.7

In  o u r study, n o  significant se x  d ifference w a s found w h ile  so m e  
stud ies sh o w e d  a slightly h ig h er p re va len ce  in  m ales (14, 15). 
T h e re  w a s  no  statistically significant re latio nsh ip  b etw e en  o ccu r
ren ce  o f joint ch ang es an d  age o f onset o f d iabetes. T h e  LJM  
p re va len ce  in creased  w ith  the duration  o f diabetes; the relation  o f  
LJM to duration  o f d iabetes w a s  h ig h ly  significant (p  < 0.01) (F ig u re  
2). T h e  p reva len ce  w a s h ig h er in  patients w ith  d iab etes duration  
o f  5 or m o re  years. T h e  shortest duration  o f d iab etes am ong the 
patients w ith  LJM w as o n e  year an d  a half, a n d  o n ly  eight had  
diabetes for less than 5 years.
In  o rd er to relate joint ch ang es w ith  degree o f g lycaem ic control, 
the m ean  H b A l va lu es reco rd ed  from  3-m onthly c lin ic  visits s in ce  
1985 w e re  used , and sh o w e d  a p ositive co rre latio n  to the LJM  
p re va len ce  (p  < 0 .05) (F ig u re  3).
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LJM: limited joint mobility of hands 
(0: without, I., II.: grades)

IDDM: insulin dependent diabetes mellitus

LJM: limited joint mobility of hands 
(0: without, I., II.: grades)

IDDM: insulin dependent diabetes mellitus

Fig . 2. LJM prevalen ce in  IDDM by duration  o f  diabetes.

SI. 2. O m ejena gibljivost m alih  sklepov rok p r i insulinsko odvis
nem  diabetesu.

T h e  inner-ear function w a s a sse ssed  in  34 patients w ith  LJM and  
37 diabetic patients w itho u t jo in t stiffness. T h e re  w a s no  h istory  of 
hearing  im pairm ent in  fam ily  m em b ers, n o  exp o su re  to n o ise  or  
ototoxic drugs, no  neonatal hyp erb iliru b in aem ia , ear d isease  or  
cran iocereb ra l trauma.

Tab. 2. P revalence o f  sensorineural hearing im pairm ent a n d  
characteristics o f  patients with LJM or norm al join ts m atched  f o r  

duration  o f  diabetes.

Tab. 2. P revalenca senzorinevralne naglušnosti in značilnosti 
sladkorn ih  bolnikov z  in brez  OGS z  en akim  trajanjem  bolezni.

Characteristics
Značilnosti

LJM 
OGS 

(n = 34)

Normal joints 
Normalni sklepi 

(n = 37)

Stat. sig. 
Stat. pom.

Sex (F/M) 
Spol (Ž/M)

Age (yrs) 
Starost (leta)

12/22 16/21

Mean (SD)
Aritm. sredina (SD)

15.6 (2.8) 15.1 (3.1)

Range
Razpon

Duration DM (yrs) 
Trajanje DM (leta)

9.3-19.4 9.7-20.0

Mean (SD)
Aritm. sredina (SD)

8.0 (3.7) 7.4 (4.0)

Range
Razpon

Sensorineural

1.5-16.6 1.0-16.5

hearing loss
Senzorinevralna
naglušnost

14 (41.2%) 6 (16 .2%) p < 0.05

-  initial
-  začetna
-  mild
-  lažja

9 (64.2%) 

5 (35.8%)

6 (100.0%)

Legend:
DM: diabetes mellitus
F: female
LJM: limited joint mobility
M: male
OGS: omejena gibljivost sklepov
SD: standard deviation
Stat. sig.: statistical significance 
yrs: years

Fig. 3- A ssociation o f  LJM a n d  g lycaem ic control expressed as the 
m ean  H bA l values.

SI. 3. P ovezava m ed  om ejeno gibljivostjo m alih  sk.lepov rok in 
m etabolno urejenostjo, opredeljeno z  vrednostmi H bA l.

V estibu lar fu n ctio n  tests d id  not revea l in vo lvem ent o f the 
vestibu lar part o f  labyrinth .
T h e  su b c lin ica l sen so rin eu ra l hearing  lo ss w a s detected in  14 
(41 .2% ) patients w ith  LJM com p ared  to 6 (16 .2% ) patients w ith  
norm al jo ints. T h e  d ifferen ce  w a s statistically significant (p  < 0 .05). 
In  the g ro u p  o f  patients w ith  LJM, initial hearing  im pairm ent w as  
fou n d  in  9 (64 .3% ) an d  m ild  hearing  loss in  5 (35.7% ). A ll the 
patients in  the co n tro l g roup  w ithout LJM h ad  in itial hearing  
im pairm ent (T a b le  2).

Discussion
T h is  study co n firm s that lim ited joint m obility , w h ich  m ain ly  affects 
the sm all jo ints o f the hands, is a co m m o n, though often  
o verlo o k ed , m an ifestation  o f in su lin -dep en dent d iabetes. P rev i
ou s stud ies h a v e  fou n d  a p reva len ce  o f 9 -5 8 %  for this abnorm ality  
am ong d iab etic patients (3, 4). T h e  p re va len ce  o f 16% in  o u r study  
is therefore am o ng  the low est ob served  to date. It co u ld  b e  du e  to 
yo u n g  age o f  the patients in clu d ed  in  the study an d  printing, m ore  
objective an d  p re c ise  m ethod for detection  o f joint deform ity. In  
other stud ies w h e re  su ch  ob jective m ethods w ere  u sed  the 
p re va len ce  o f  contractures w as a lso  lo w e r (3, 12).
T h e  strong co rre latio n  b etw een  lim ited jo int m obility  an d  duration  
o f d iabetes is in  acco rd a n ce  w ith  p revio us reports (3 , 4, 16—19). 
Lim ited jo int m o bility  is p rim arily  a m etab olic  co n seq u e n ce  of 
diabetes. N o n -enzym atic  g lycosylation  o f  p eriarticu lar co llagen  is 
sign ificantly  acce lerated  in  d iabetes an d  resu lts in  ab norm ally  
cro ss-lin k ed  co llag en s w h ich  are u n u su a lly  resistant to m echan ica l 
an d  en zym atic  degradation  (20). T h e  relatio nsh ip  b etw een  LJM  
an d  m etab o lic  control o f  d iabetes w a s  p re v io u sly  conflicting, 
w h eth er a sco re  co m p risin g  a variety o f c lin ica l param eters or 
glycosy lated  h em o g lo b in  lev e ls  w ere  u sed  (21, 22). H ow ever, 
m any o f the stud ies d id  not sh o w  an y  re latio n sh ip  b etw een  H b A l  
and LJM b e ca u se  they u sed  a sing le H b A l va lu e , w h ich  m ay not 
be rep resentative o f the accum ulative effect o f g lu co se  control 
o ver severa l y ears o f d iab etes (15). In  o u r study, long itudinal H b A l  
concen tration s from  long er p eriod  w ere  stud ied , w h ich  sh o w ed  
that LJM w a s  sign ificantly  associated  w ith  H b A l. R o sen b lo om  and  
co lleag ues h a v e  suggested that joint contractures p reced e the 
deve lo p m en t o f  m icroang iop athy and m ay be o f  c lin ica l va lu e  as 
a m arker for su b seq u en t m icro vascu lar co m p licatio ns, esp ec ia lly



retinopathy (5). A  corre lation  b etw een  LJM, retinopathy, n ep h ro 
pathy and n eu ro p athy  has been  stud ied b y  m an y researchers. M ost 
notable w a s association  o f LJM o f the h a n d  w ith  the p resen ce  o f  
pro liferative retinopathy (5 ,1 2 ,1 7 ,1 9 ) . A  significant asso ciation  o f  
LJM w ith  n eu ro p athy  w a s found b y  others (19, 23). Retinopathy  
has been detected in  on ly  6 patients am ong entire d iabetic  
population  attending o u r clin ics. T h e  reaso n  for su ch  a sm all 
n um b er is that the patients in clu d ed  in  o u r study w ere  all v e ry  
yo u n g  w ith  short duration  o f diabetes, a n d  that fun d uscop y w as  
p erform ed m ostly  through und ilated  p up ils.
In  o u r study w e  a im ed  to determ ine the association  o f LJM to 
hearing-im pairm ent, w h ich  is a less k n o w n  long-term  co m p lica
tion o f d iabetes. A  typ ical hearing-im pairm ent d escrib ed  is a 
progressive b ilateral senso rineural hearing-loss o f gradual onset, 
w h ich  affects p redo m inan tly  h ig h er frequ en cies but ca n  affect all 
the other freq u en cies as w e ll (6 ). In  p u b lish e d  surveys, the 
p reva len ce  o f senso rineu ra l hearing im pairm ent varied  b etw een  
0 -80%  (7).
T h ere  have b een  conflicting op in io n s regard ing  the correlation  
b etw een  hearing  im pairm ent an d  duration, severity  and other 
long-term  co m p licatio ns o f diabetes. N o asso ciation  b etw een  
duration o f  d iabetes an d  hearing-loss w a s estab lished  b y  m ost 
authors (6, 7, 24), but there w as a corre lation  b etw een  hearing  
im pairm ent an d  the age o f the patients (6 , 7, 10). Jo rg en sen  and  
co lleag ues fo u n d  a corre lation  b etw een  retinopathy and hearing  
im pairm ent; p ro liferative retinopathy w a s  presen t tw ice  as often in  
patients w ith  aco ustic  lesio n  than w ithout it (6 ). T h e  correlation  
b etw een  retinopathy an d  hearing  im pairm ent w a s  a lso  estab lished  
b y  K ro ch m alsk a  and Ferrer and co w o rkers (8, 10). F riedm an  and  
co lleag ues reported  su b clin ica l hearing  abnorm alities in  55%  of  
the d iabetic patients w ith  neu ro pathy  (9).
In  our study, w e  an a lysed  the p reva len ce  o f  hearing-im pairm ent 
in  tw o subg rou ps o f d iabetic patients w ith  and w ithout LJM, 
m atched for sex, age an d  duration o f d iabetes to elim inate the 
p ossib le  co n fo un d ing  effects o f these characteristics on  the  
relation b etw een  these tw o features. Statistically significant differ
en ce  in the p re va len ce  o f senso rineu ra l hearing-im pairm ent in  
patients w ith  LJM co m p ared  to group  o f patients w ithout joint 
contractures w a s estab lished . O u r  data revea led  that hearing  is 
m ore often im p aired  in  d iabetics w ith  LJM than in  those w ith  
norm al joints.
F o r further stud ies it rem ains to be determ ined w h eth er su b clin ica l 
hearing im pairm ent in  patients w ith  in su lin -dep en dent d iabetes  
m ellitus o ccu rs as a part o f  neu ro log ica l abnorm alities or as an  
iso lated co m p licatio n  o f the d isease.
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Abstract—B a ckg ro u n d . It h as  been  a  hypothesized that cow ’s m ilk  
m ay con tain  a  tr iggerfactorfor developm ent o f  insulin-dependent 
diabetes mellitus (IDDM).

Subjects an d  m ethods. The a im  o f  our study w as to evaluate the 
prevalen ce o f  anti-fi-lactoglobulin (BIG ) antibodies in IDDM 
children, a t  diagnosis a n d  during 2 - 5  y ea r  follow -up, a n d  in  their 
non-diabetic siblings. IgA a n d  IgG antibodies to BIG, determ ined  
by ELISA, w ere evaluated  in 4 5  newly d iagnosed  IDDM children, 
ag ed  1 .2 -1 6 .6 years a n d  4 6  siblings, ag ed  3-2 -28 .2  years.

Results. At diagnosis 14/45patien ts (31%) h a d  elevated IgA anti- 
BLG a n d  4 /45patients (8.8% ) elevated IgG anti-BLG. Over the 2 -  
5 y e a r  follow -up in 2 6 patients, we observed a  transient increase o f  
IgA anti-BLG in 2  other patients. At the en d  o f  follow -up IgA anti- 
BLG decreased  to norm al levels in a ll but 2  girls a n d  IgG anti-BLG  
in a ll patients. No correlation w as fo u n d  between anti-BLG an ti
bodies a n d  chronologic age, breast-feeding duration, islet-cell, 
anti-insulin o r  other organ  a n d  non-organ-specific antibodies  
andHLA type. Among the 4 6  siblings increased  levels o f  IgA a n d  IgG  
anti-BLG were fo u n d  in 5  (11% ) respectively, without d ifferen ce  
between breast -  or bottle-fed cases.

C o nclusio n . The increase o f  anti-BLG antibodies a t  the onset o f  
IDDM is suggested to represent only transient abn orm al im m uno
logical response, probab ly  unrelated  to the beta cells’ dam age. The 
in creased  anti-BLG antibody levels fo u n d  in healthy siblings cou ld  
be associated  with increased  frequ en cy  o f  autoim m une p h en o m 
en a  in these subjects.

Ključne besede: insulinsko odvisni diabetes mellitus; protitelesa 
proti laktoglobulinu; m lečna p rehran a

Izvleček— Izh o d išča . Etiopatogeneza insulinsko odvisnega d iab e
tesa j e  p o v ez a n a  z  interakcijo genetskih faktorjev, vplivov okolja in 
avtoim unskih procesov. M ed hipotetičnim i sprožilnim i fak torji 
bolezn i j e  tudi zgodn je uvajanje kravjega m leka v prehran o  
otroka. Pri novoodkritih m ladih diabetikih  so odkrili protitelesa 
proti beljakovinam  kravjega m leka in beta-laktoglobulina (BLG). 
N am en študije j e  bil ugotoviti prevalenco in d in am iko  n ihanja  
vrednosti protiteles proti BLG p ri d iabetičn ih  otrocih in njihovih 
zdravih  bratih in sestrah.

P re isk o v a n c i in  m etode. A nalizirali sm o LgA in IgG protitelesa proti 
BLG z  ELISA tehniko p r i 4 5  novoodkritih insulinsko odvisnih 
diabetikih, starih o d  1,2 d o  1 6 ,6 leta in 4 6 zdravih  bratih in sestrah 
bolnikov, starih o d  3 ,2  do  28,2  leta. Pri 2 6  d iabetikih  so bile 
vrednosti protiteles, an a liz iran e ob  začetku  in  p o  2  do  5  letih 
trajan ja bolezni.

Rezultati. Ob začetku  bolezn i j e  im elo 14/45 bolnikov (31%) 
zvišane IgA proti BLG in 4/45  (8,8%) p a  tudi IgG proti BLG. Tekom  
2  do  5-letnega sleden ja  so se prehodn o  zvišale vrednosti IgA proti 
BLG še p r i dveh bolnikih. Ob koncu  sleden ja  so  se vrednosti IgG  
proti BLG zn iž a le  p r i vseh bolnikih, vrednosti IgA proti BLG p a  se 
niso zn iža le  le p r i dveh deklicah . M ed protitelesi proti BLG in 
kronološko starostjo bolnikov, trajanjem  dojenja, protitelesi proti 
beta celicam  in  insulinu in drugim i organsko specifičn im i in 
nespecifičnim i protitelesi ter HLA konstelacijo ni bila ugotovljena 
nikakršna korelacija . Pri 4 6  bratih in sestrah diabetikov sm o 
ugotovili zv išane vrednosti IgA in IgG proti BLG obakrat v 5  
prim erih (11% ) ne g lede n a to, a li so bili p reiskovanci dojen i a li 
zalivani.

Zaključek. P rehodn o zvišan je protiteles proti BLG v začetn i fa z i  
insulinsko odvisnega d iabetesa  kažejo  n a p rehoden  patološki 
im unski odgovor, k i verjetno ni p ovezan  s patogen ezo  okvare 
en dogenega d ela  p an kreasa . Pozitivne vrednosti protiteles proti 
BLG p r i zdrav ih  bratih in sestrah boln ikov potrjujejo povečan o  
pogostost avtoim unih fen om en ov  p ri teh osebah.



Introduction
It is a co m m o n  o p in io n  that etio logy o f in su lin -dep en dent diabetes  
m ellitus ( ID D M ) in vo lves interaction o f genetic, environm ental 
and im m u no log ic factors (1). Ex p o su re  to on e or m ore e n v iro n 
m ental r isk  factors seem s n ece ssary  to convert the H LA -lin ked  
genetic susceptib ility  for ID D M  into overt d isease  (1). It has b een  
ob served  (2 ) that in  B B  rats the evo lu tio n  o f ID D M  d ep en d s on  
intact prote in  intake, w h ich  suggests that dietary factors m ay  
precip itate the onset o f the d isease. M ore recent stud ies in  B B  rats 
an d  N O D  m ice  have sh o w n  red u ced  in cid en ce  o f d iabetes 
asso ciated  w ith  m ilk-free diets (3 ,4 ) . It h as b een  h yp othesized  that 
c o w ’s m ilk  m ay  contain  a trigger factor for develop m ent o f ID D M  
(5). Breast-feed ing  seem s to h ave a protective effect o n  the on set  
o f the d isease  (5 -7 ), although conflicting  data have b een  reported  
(8, 9). O n  the other hand, in creased  lev e ls  o f antibod ies to c o w ’s 
m ilk  a n d  13-lactoglobulin (B L G )  w e re  found in ch ild ren  w ith  n e w ly  
d iag n osed  ID D M  (1 0 -1 4 ). T h e  a im  o f o u r study w a s to exam in e  
the p re sen ce  o f an ti-B LG  antibod ies in  ID D M  ch ild ren , evaluated  
at d iagnosis an d  during  2 -5  year fo llo w -u p , as w e ll as in  their n o n 
diabetic sib lings.

Subjects
Forty-five n e w ly  d iagnosed ID D M  ch ild ren  and ado lescen ts (26  
m ales an d  19 fem ales), aged 1 .2 -16 .6  years and 46 o f  their n o n 
diabetic sib ling s (16 m ales and 30 fem ales), aged 3 .2 -2 8 .2  years  
w ere, in clu d ed  into this study. Tw en ty -six  patients w ere  further 
stud ied o v er a 2 -5  year period . S even teen  out o f 45 patients and  
16 out o f  46 sib lings w ere  breast-fed. In  a ll subjects, w e  eva luated  
IgA  an d  Ig G  an ti-B LG  b y  EL ISA . To ta l seru m  IgA, Ig G  an d  IgM  
w ere  norm al in  all cases. N inety-seven  healthy, age- and sex-  
m atched  subjects served  as controls. A n ti-B LG  antibod ies are  
ex p re sse d  as %  of a positive sera poo l. T h e  intra- and inter-assay  
coefficients o f varian ce  w ere  9.8%  an d  9.6%  for IgA, and 10.5%  an d  
12.8%  for Ig G , respectively . In  contro l subjects Ig A  an d  Ig G  anti- 
B L G  v a lu es  w ere  sk e w e d  an d  the lim it for positivity w a s set at the  
95th centile . In  all patients, islet-cell antibod ies (IC A ), anti-insu lin  
antibod ies ( IA A ) an d  other organ- an d  non-organ-specific anti
b od ies w e re  determ ined, as p re v io u sly  d escrib ed  (15). A ll patients 
and sib ling s w e re  also  H LA -typed (16).

Statistical analysis

Statistical an a lysis w a s  perform ed u sing  ch i-sq uare  statistic, Stu
d ent’s t-test, W ilco x o n ’s  non-param etric rank-sum  test and  
Spearm ’s rank-correlation  test.

Results
Patients

In  n e w ly  d iag nosed  ID D M  patients, Ig A  a n ti-B LG  leve ls (85 ± 93%) 
w ere  significantly h ig h er (p  < 0.005) than in  contro ls (46.2 ± 
23.8% ), w h ile  no  d ifferen ce  w a s ob served  for Ig G  an ti-BLG . In  
particu lar, 14/45 patients (31% ) had  e levated  (> 95th centile) Ig A  
an ti-B LG , and 4/45 patients (8 .8% ) elevated  Ig G  a n ti-B LG  (Fig . 1). 
IC A  w ere  present in  29/45 (64 .4% ), an d  IA A  in  7/45 subjects 
(15.5% ).
O v e r  the 2 -5  year fo llo w -u p , w e  ob served  an  in crease  o f Ig A  anti- 
B L G  in  2 other patients. A t the end of fo llo w -u p  Ig A  decreased  to 
norm al lev e ls  in  all but 2 girls, and  Ig G  in  all patients (F ig . 2). N o  
corre lation  w a s fou n d  b etw een  an ti-B LG  antib od y lev e ls  and  
ch ro n o lo g ic  age, breast-feed ing duration, IC A , IA A , other organ- 
and not-organ-specific antibod ies and H L A  type. N o significant 
d ifference w a s fou n d  b etw een  breast- an d  bottle-fed patients. T w o  
o f the patients w ith  e levated  Ig A  an ti-B LG  a lso  presented  high  
serum  lev e ls  o f  Ig A  antig liadin , antireticu lin  an d  antiend om ysium  
antibodies. T h e  2 patients u n d erw en t jejunal b io p sy  and co e liac  
disease  w a s d iag n osed  (17).

Siblings

In  hea lthy  sib lings, Ig A  an ti-B LG  leve ls  (64.45 ± 63% ) w ere  
significantly  hig her (p  < 0 .05) than in  contro ls (46 .2  ± 23.8% ), w h ile  
n o  difference w a s ob served  for Ig G  an ti-B LG . In  particular, 
in creased  IgA  a n ti-B LG  antibody lev e ls  w e re  fou n d  in  5 sib lings  
(11% ), and  elevated  Ig G  an ti-B LG  w ere  o b se rv ed  in  other 5 
sib ling s (11% ) (F ig . 3).
N o corre lation  w a s found b etw een  an ti-B LG  antib od y leve ls and  
ch ro n o lo g ic  age, breast-feeding duration  an d  H LA  type. No  
significant d ifferences w e re  found b etw een  breast- o r bottle-fed  
sib lings.
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Discussion
Savilahti et al. (10) h yp o th es ized  that ID D M  patients h ad  a n  altered  
resp o n se  an d/or an  in crease  o f intestinal p erm eab ility  to c o w ’s 
m ilk  prote ins w ith  an  im m u ne reaction  in  p ancreas, w h ic h  lead  to 
diabetes. M oreover, D ah lq u ist et al. (14) suggested  that early  
ex p osu re  to B L G  in  genetica lly  su sceptib le  ch ild ren  m ay  lead  to 
the d eve lop m en t o f T y p e  1 diabetes. M ore recen tly  it has b een  
suggested (13) that sensitization  an d  d eve lop m en t o f im m une  
m em o ry  to c o w ’s m ilk  prote in  is the in itial step in  the etio logy o f  
ID D M  in g en etica lly  su scep tib le  subjects. T h e se  p rote ins m ay  
trigger the auto im m un e p ro cess w h ich  lead s to ID D M  through a 
m echan ism  of m o le cu la r m im icry .
T w o  eco lo g ica l an a lyses sh o w e d  that national co n su m p tio n  o f  
m ilk  proteins w a s d irectly  related to national ID D M  in cid e n ce  (18, 
19). H o w ev er, contrasting results are reported: a case-contro l 
study dem onstrated that early  introduction  o f  supp lem entary  
(non-breast) m ilk  in creased  ID D M  risk  (7); w h erea s  B lo m  et al. 
(20) and N igro et al. (8 ) fou n d  no  relationsh ip  w ith  d iabetes status.

In  o u r study, w e  ob served  in creased  an ti-B LG  antibody lev e ls  in  
ch ild ren  w ith  n e w ly  d iag n osed  ID D M  as co m p ared  to age- 
m atched  n on-d iabetic controls, but n o  correlation  w a s fo u n d  w ith  
type or duration  o f feeding.
A  strong antigen ic sim ilarity  h as b een  ob served  b etw een  h u m an  
15-casein an d  b o v in  15-lactoglobulin (21), and  the 15-lactoglobulin 
p re se n ce  in  h u m an  m ilk  du e  to m other’s diet h as b e e n  also  
co n firm ed  (22). N e w ly  d iag n osed  ID D M  patients w ere  fou n d  to 
h ave  h ig h er IgA  leve ls  to m u m p s an d  C o xsa ck ie  B 4  v iru ses (23), 
an d  h ig her freq u en cy  o f  autoantibodies (24). T h e se  ob servations  
together w ith  o u r find ing  that an ti-B LG  antibody leve ls b ecam e  
n orm al during  fo llo w -u p  suggest that they m ay  represent o n ly  a 
transient ab no rm al im m u no log ica l resp on se  (25), p ro bab ly  u n 
related  to the p athogenesis o f  p ancreatic dam age.
A  h ig h  freq u en cy  o f autoantibodies has b een  reported in first 
deg ree  relatives o f d iabetic patients (26). T h e  in creased  an ti-B LG  
an tib o d y  leve ls  fou n d  in h e a lthy  sib lings o f our patients m ay  
co n firm  the in creased  freq u en cy  o f auto im m une p h en o m en a , 
p re v io u sly  reported  in  these subjects (14, 15, 26).



Conclusions
M any stud ies in  new ly-d iag n osed  ID D M  patients h ave reported  a 
h ig h  freq u en cy  o f antibodies. T h e se  observations together w ith  
o u r find ing  that an ti-B LG  antibody leve ls b ecam e norm al during  
fo llo w -u p  suggest that they m ay represent o n ly  a transient 
ab no rm al im m u no log ica l resp on se , p ro b ab ly  u nrelated  to the 
p athogenesis o f pancreatic dam age.
A  h igh freq u en cy  o f autoantibodies has b een  reported  in  first 
degree relatives o f d iabetic patients. T h e  in creased  an ti-B LG  
an tib od y leve ls found in  hea lthy  s ib ling s o f  o u r patients m ay  
confirm  the increased  freq u en cy  o f auto im m une p h en o m en a  in  
these subjects.
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Abstract — B ackg ro u n d . A d atabase  f o r  d iabetic children which is 
a  p a rt o f  a  d a tabase  f o r  ped iatric  endocrinology in gen era l 
COZGROW’ by Peter G reenacre, Ray Williams Institute o f  P ediatric  
Endocrinology, D iabetes a n d  Metabolism, The C hildren’s Hospital, 
Sydney, 2050  NSW, A ustralia) is presented. Exam ples f o r  data  
m anagem ent are  given a n d  the use in the day  to d ay  routine is 
discussed.

Methods. D ata on  175  children a n d  adolescents with type I  
diabetes (99  mâles, 76fem ales, m ean  ag e 15-4, SD 5.9, range 1.2 
to 3 2 .0  years, a n d  m ean  duration  o f  diabetes 7.5, SD 5  3, range
0.04 to 2 6 .2 years) w ere analyzed.

R esu lts. The m ean  HbAIc o f  the w hole group w as 8 .7  (SD 2.0, range 
4 .8  to 17.0) %, m etabolic control being significantly p oo rer  in girls 
(9.1, SD2.1, vs. 8.4, SD 1.8%, p  = 0 .03 )-M eanheightSD Sw as +0.1 
(SD 1.1, ran ge-3 -3  to +2.6} f o r  the w hole group. M ean height SDS 
in the girls w as significantly low er i f  com pared  with the boys 
(-0 .15, SD 1.3 vs. +0.27, SD 1.0; p  = 0.04). M ean weight SDS was 
+0.3 (SD 0.9, ran g e- 2 .6  to +2.6). The m ean  ag e a t  diagnosis was
8.1 (SD 4.1, range 0 .7  to 2 0 .8 )years, the m ean  interval between the 
observation o f  first specific symptoms o f  diabetes a n d  the diagnosis 
was 3 5  (SD 62, range 0  to 365 ) days. The tim e between first 
symptoms a n d  the diagnosis was correlated  with the age a t  d iagn o
sis (r  = 0.22, p  = 0.04). When d a ta  were an a ly zed  separately  
accord ing  to gender, girls on basal-bolus h a d  a  significantly higher 
body weight i f  com pared  with girls on conventional insulin substi
tution (+0.5, SD 0.8vs. +0.1, SD 0 .9  SDS; p  = 0.04). Boys on  basal- 
bolus were significantly taller com pared  to boys on  conventional 
insulin substitution (+0.7, SD 1.0 vs. 0.1, SD 0 .9  SDS; p  = 0.01).

C o nclusio ns. A custom ised electronic d a tabase  f o r  children a n d  
adolescents with type I  d iabetes gives easy access to patien ts data, 
which brings advantages f o r  the day-to-day routine as  well a s  fo r  
scientific analysis.

Introduction
E lectro n ic  data m anagem ent has brought a long m ajor advantages  
w h erev er a great am o un t o f data has to be dealt w ith . T h e  access  
to data is q u ick er, furtherm ore , data can  be an a lysed  and present
ed  in  m an y  w a y s, w h ic h  facilitates their understand ing . In  p aed i
atric diabetology, longterm -m onitoring o f  the patient is im portant.

Ključne besede: diabetes mellitus; računaln iška obdelava p o d a t
kov; m etabolna urejenost; rast in razvoj; otrok; m ladostnik

Izvleček — Izh o d išča . Predstavljena j e  računaln iška b aza  p o d a t
kov z a  boln ike s sladkorno boleznijo, k i j e  d e l podatkovn e b a z e  z a  
ped ia tričn o  endokrinologijo ( ‘OZGROW’ -  Peter Greenacre, Ray  
Williams Institute o f  P ediatric Endocrinology, Diabetes a n d  Me
tabolism, The C hildren’s Hospital, Sydney, 2 0 5 0 NSW, A ustralia). 
P odan i so prim eri urejan ja podatkov  in uporaba v vsakdan ji 
rutini.

M etode. O bdelani so p od atk i 175 otrok in mladostnikov s sladkor
no bolezn ijo tip I  (99  fantov, 76 deklic, povprečna starost 15,4, SD 
5,9, razpon  1,2 d o  3 2 ,0  leta, povprečno trajan je sladkorne bolezn i 
7,5, SD 5,3, razpon  od  0,04 do  2 6 ,2  leta).

Rezultati. Povprečni hem oglobin HbAIc celotne skupine j e  b il 8, 7 
(SD 2,0, razpon  4 ,8  d o  17,0) % in statistično zn ačiln o  (p = 0,03) 
višji p r i dekletih (9,1, SD 2,1% ) kot p r i fa n t ih  (8,4, SD 1,8%). 
Povprečna o cen a  stan dardn e dev iacije z a  telesno višino celotne 
skupine j e  b ila  +0.1 (SD 1,1) in statistično zn ačiln o  (p = 0,04) n ižja  
p r i dekletih (-0 ,15, SD 1,3) kot p r i fa n t ih  (+0,27, SD 1,0). Pov
p rečn a  o cen a  stan dardn e dev iacije z a  telesno težo j e  bila +0,3 (SD 
0,9). Povprečna starost ob  postavitvi d iagn oze j e  bila 8,1 (SD 4,1, 
razpon  od  0 ,7  do  20 ,8 ) let in povprečen  interval m ed  prvim i 
specifičn im i zn a k i bolezn i in postavitvijo d iagn oze 3 5  (SD 62, 
razpon  od  0  d o  36 5 ) dni. Ta časovni interval j e  bil v korelaciji s 
starostjo ob  postavitvi d iagn oze (r  = 0,22, p  = 0,04). D ekleta z  
intenzivirano obliko zdravljen ja (en a  ap likacija  dolgo delu jočega  
inzu lina in več ap likacij hitro delu jočega inzu lina) so im ela  
zn ačiln o  večjo (p = 0,04) telesno težo kot dekleta s konvencionalno  
obliko zdravljenja. Fantje z  intenzivirano obliko zdravljen ja so  
bili zn ačiln o  višji (p  = 0,01) kot fa n t je  s konvencionalno obliko  
zdravljen ja.

Zaključki. Prilagojena elektronska ba z a  podatkov  z a  otroke in 
m ladostn ike s sladkorno boleznijo tip I  om ogoča hiter in pregleden  
dostop do  podatkov  p r i vsakdanjem  delu in j e  hkrati p rim ern a z a  
znanstveno obdelavo podatkov.

N egative trends in  m etabolic control as w e ll as in  the som atic  
d eve lo p m en t sh o u ld  be estab lished  as so o n  as p ossib le . A  slight 
in tra-ind iv idual ch ang e in  b loo d  p ressu re  m ight be an  ea rly  sign  
o f in cip ien t nep hrop athy . T o  extract a ll this inform ation from  a 
co n ven tio n a l p atient’s  reco rd  m ight be a tim e-consum ing p ro cess. 
T h e  p resen t stud y  investigated the usefu lness o f a custom ised  
e lectro n ic  database for d iabetic ch ild ren  o v er on e year.



Material and methods

The database presented is part of a database for paediatric 
endocrinology in general COZGROW’). It has been developed by 
Peter Greenacre from the Ray Williams Institute of Paediatric 
Endocrinology, Diabetes & Metabolism, The Children’s Hospital, 
Sydney, 2050 NSW, Australia (Director Prof. Martin Silink). It is 
written in the commercially available software CRS (Clinical 
Reporting systems Pty Ltd, Castle Hill, 2154, Australia). Data to be 
entered include general information such as patients name, DOB 
(date of birth), sex, address, names of carers, date of onset of 
diabetes, date of diagnosis, and date of first referral. Diagnosis 
codes for the various disturbances of carbohydrate metabolism are 
provided. At each patients' visit, specific information is obtained 
and entered in three different tables named ‘Growth visit’, ‘Diabe
tes-visit’, and ‘Glycosylated haemoglobin’. The growth visit table 
includes height and weight expressed as standard deviation score 
(SDS), pubertal stage, and bone age. The diabetes visit table 
includes insulin dose and number of injections, numbers of severe 
hypoglycaemic episodes, episodes of ketosis or hospitalisation for 
diabetes; systolic and diastolic blood pressure, limited joint 
mobility, liver size; presence or absence of goitre, clinical retino
pathy, cataracts, and clinical peripheral neuropathy; skin manifes
tations of diabetes such as infections, vitiligo, granuloma annulare; 
laboratory tests performed at this visit. Data can be retrieved using 
various search conditions, which can be combined in many ways. 
New variables such as insulin dose per body-weight, age and 
duration at a certain date, postpubertal duration of diabetes and 
so on can be derived. Data can be either seen on screen, printed 
out, or exported in ASCII-format. For the results presented here 
data were first exported to a statistical program (SAS) and to a 
graphic program. Data on 175 children and adolescents with type 
1 diabetes (99 males and 76 females), mean age 15.4 (SD 5.9 [range
1.2 to 32.0] years), mean duration of diabetes 7.5 (SD 5.3 [range
0.04-26.2] years) who attended the outpatient department during 
one year are presented here.

Results

The mean HbAlc of the whole group was 8.7 (SD 2.0 [range 4.8 to 
17.0]) %, metabolic control being significantly poorer in girls (9.1 
SD 2.1 vs. 8.4 SD 1.8%, P = 0.03) (Fig. 1).
Mean height SDS was +0.1 (SD 1.1 [range-3-3 ± 2.6]) for the whole 
group. Mean height SDS in the girls was significantly lower if 
compared with the boys (-0.15 SD 1.3 vs. +0.27 SD 1.0, P = 0.04). 
A stepwise multiple linear regression model, combining duration 
of diabetes, HbAlc, and number of daily injections, explained of the 
16% variability in height-SDS. A longer duration of diabetes, higher 
levels of HbA]c, and a lower number of daily injections were 
associated with lower height. Mean weight (SDS) was +0.3 (SD 0.9 
[range -2 .6  ± 2.6]). A multiple linear regression model, combining 
insulin/body-weight and number of daily injection, explained the 
6% variability in weight-SDS. Lower doses of insulin and a higher 
number of injections were associated with higher weight. The 
mean age at diagnosis was 8.1 (SD 4.1 [range 0.7-20.8]) years, and 
the mean interval between the observation of first specific 
symptoms of diabetes and the diagnosis 35 (SD 62 [range 0 to 365]) 
days. The time interval between the first symptoms and diagnosis 
was correlated with the age at diagnosis (r = 0.22, P = 0.04) (Fig. 
2). When data were analysed separately according to gender, girls 
on basal-bolus had significantly higher body-weight compared 
with girls on conventional insulin substitution (+0.5 [SD 0.8] vs. 
+0.1 [SD 0.91 SDS, P = 0.04). Boys on basal-bolus were significantly 
taller compared to boys on conventional insulin (+0.7 SD 1.0 vs.
0.1 SD 0.9 SDS, P = 0.01).

Metabolic control and gender 
Presnovna urejenost in spol

Boys -  dečki Girls -  deklice
(n = 99) (n = 76)

Fig. 1. Boxplots o f  HbAh, values f o r  boys a n d  girls. The horizontal 
lines represent the m edian, the 2 5 h, a n d  the 75"’ centile, respective
ly. Values outside the 10 h a n d  9 0 centile a re  given as  actu al

values.

Sl. 1. P rikaz  vrednosti HbAlcp ri fan tih  in dekletih. Vodoravne črte 
v pravokotn ikih  predstavljajo m ediano, 25- in  75. centil. Vrednosti 
n a d  90. in p o d  10. centilo so p o d a n e  s posam ezn im i krožci.

Age at diagnosis (years) 
Starost ob diagnozi (leta)

Fig. 2. The relationship between the ag e a t  onset a n d  the time 
interval between the first specific symptoms a n d  determ ination o f  

diagnosis.

SI. 2. Odnos m ed  starostjo ob  postavitvi d iagn oze in časovnim  
intervalom .m edprv im i zn ačiln im i zn a k i bolezn i in postavitvijo 

diagnoze.



Discussion

The electronic database for diabetic children contains a number of 
specific information and allows easy access to data. Some exam
ples of statistical analyses confirming reports from the literature are 
given. Poor metabolic control has been shown to be associated 
with poor longitudinal growth (1). Continuous monitoring of 
longitudinal growth as well as of complications of diabetes 
provide a quality control of the treatment. Diabetes in children 
younger than four years at onset has been mentioned as a subtype 
of childhood diabetes. It is characterised by a number of specific 
features, one of which is the short interval between the onset of 
symptoms and the diagnosis (2). This has also been confirmed by 
our data. Multiple injection insulin regimen have been shown to 
be associated with weight gain (3). Particularly adolescent girls 
tend to obesity when changed to a basal-bolus insulin routine. 
Further advantages of this electronic database are ?? that patients 
can be selected according to various characteristics.
For instance, all patients with poor metabolic control can be 
selected and included into a specific education program. Changes 
of metabolic control after intervention can be monitored easily. 
Export of data and subsequent statistical analysis allows compa
rison of the outcome of one centre with other centres. If a certain 
age group of patients should be contacted for a certain activity 
(such as a camp), address labels of this specific group can be 
produced. Patients who haven’t been to the clinic for longer than 
4 months can be contacted by mail and asked to make a new 
appointment.
The main advantage of the system is, of course, that data can be 
readily accessed for scientific analysis. The time-consuming pro

cess of extracting data from medical records and entering it into 
a statistical program can be avoided. The options for search 
conditions are nearly unlimited and can be combined in any 
fashion.
The way data are presented here is only meant to give some 
examples of the options included in the database. It should not be 
mistaken for a study of growth in children with diabetes; too many 
co-variables have not been taken into account.
In short, the use of a customised electronic database, as presented 
here, helps the paediatric diabetologist to learn to know his 
patients better, and to early detect disturbances in somatic 
development by comparing longitudinal data. Furthermore, data 
are easily accessible for scientific analysis.
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Abstract -  Background. In Slovenia, first efforts to start n eonatal 
screening f o r  phenylketonuria (PKU) were m ade in 1967. Hoe 
screening has run successfully since 1979■ In Ju ly  1992. the 
quantitativefluorom etric m ethod was introduced. Results from  the 
13-year p er iod  o f  Guthrie m ethod application a re  com pared  to 
results from  the present period . Additionally, appropriate treat
ment. duration o f  therapy a n d  m aternal PKU program  a re  dis
cussed.

Methods. In a ll new borns with elevated phen y la lan in e (PHE) 
levels detected by n eon ata l screening p erform ed  with a  dried  blood  
drop collected from  the newborn's heel on  a  filter  p a p er  on days 3  
to 5  (cut o f f  level 0 .12  mmol/l'), serum phen y la lan in e determ ina
tion was done. Patients were categorized  accord ing  to the severity 
o f  the PHE elevation . Incidences w ere calcu lated  a n d  com pared  by > 
chi-square test.

Results. The in c iden ce o f  classical PKU is 1/8.000. The incidence 
o f  m ild hyperphenylalaninem ia (PHE 0 .12 -0 .59  mmol/LJ in the 
last period, when the quantitative fluorom etric screening m ethod  
is used, is 1/476, w hich is significantly (p < 0.0001) h igher than  
before. One patien t with 6-pyruvoyltetrahydrobiopterin synthetase 
(6-PTSJ deficiency w as diagnosed.

Conclusions. The in c iden ce o f  classical PKU in Slovenia over the 
last 13 years is slightly higher than the estim ated m ean  world 
incidence (1/10,000). Fluorom etric screening m ethod enables  
detection o f  m ild PHE elevations soon a fter birth. Fem ale patients  
with serum PHE above 0.24 m m ol/l a re  enrolled in the M aternal 
PKU program . Patients a n d  their paren ts a re  en cou raged  to stick 
to the low  PHE diet a s  long as  possible. Routine genetic analysis a n d  
m easurem ents o f  PHE hydroxylase activity w ould b e  beneficial.

Introduction

Phenylketonuria (PKU) is an inborn en'or of metabolism second
ary to a deficiency of phenylalanine (PHE) hydroxylase, inherited 
as an autosomal recessive trait. In 1934, A. Foiling reported 
identification of phenylketones in the urine of two siblings with 
severe mental retardation (1). Twenty years later the PHE hydro
xylase was discovered and the low PHE diet preventing extreme

Ključne besede: hiperfen ilalan inem ija: presejaln i test: inciden- 
ca: zdravljenje: m aternalna fen ilketonurija

Izvleček -  Izhodišča. Začetki uvajanja presejalnega testa z a  
hiperfen ilalan inem ije. kam o r sod i fen ilketonurija (PKU). segajo v 
Sloveniji v leto 1967. Presejalno testiranje uspešno p oteka  od  
začetka  leta 1979: do  ju n ija  1992 j e  p otekalo  p o  Guthriejevi 
metodi, nato p a  sm o uvedli kvantitativno fluorom etrično metodo. 
Avtorji prim erjajo  rezultate, dobljene v obdobjih  om enjenih dveh  
metod. Ob tem razpravljajo o sodobn ih  principih in trajanju  
zdravljen ja ter o program u z a  preprečevanje m atem aln e PKU.

Metode. Vsem novorojencem  se 3- do  5. dan  vzam e na filter  p a p ir  
kapljico k.ivi iz  pete: tiste, p r i katerih j e  ugotovljen fen ila lan in  
(PHE) 0.12 m m ol/l a li višji, se p ok liče  na določitev PHE v serum u  
na Pediatrično klin iko v Ljubljani. B oln iki so razdeljen i v katego
rije g led e n a nivo PHE. P odatki so  obdelan i z  m etodam i opisne in 
prim erja ln e statistike.

Rezultati. In cid en ca  klasične PKU j e  1/8000. In ciden ca  mile 
hiperfen ilalan inem ije (PHE 0 .1 2 -0 .5 9  mmol/L) j e  v zadn jem  
obdobju, ko se uporablja kvantitativna Jluorom etrična presejalna  
metoda. 1 /476 in j e  zn ačiln o  višja (p < 0.0001) kot prej. Pri enem  
bolniku sm o ugotovili p om an jkan je  6-piruvoiltetrahidrobiopterin  
sintetaze.

Zaključki. In cid en ca  klasične oblike PKU j e  v Sloveniji v zadn jih  
13-ib letih nekoliko višja, kot j e  ocen jen a  potp rečn a  in c iden ca  v 
svetu (1/10.000). Fluorom etrična m etoda presejalnega testa om o
g o ča  zanesljivo odkrivan je novorojencev s PHE tik n ad  norm alno  
vrednostjo v p iv ih  dneh p o  rojstvu. Vse boln ice s PHE. višjim od
0.24 mmol/l. so vključene v program  z a  preprečevanje m atem aln e  
PKU. B oln ike in njihove s ta d e  spodbujam o, d a  dieto p r i otroku  
strogo upoštevajo n ajm an j do  kon ca  odraščanja, p o  m ožnosti p a  
vse življenje. Koristne bi bile rutinske genetske preiskave in d o 
ločan je aktivnosti en cim a PHE h idroksilaze p ri bolnikih s PKU.

increase of PHE in blood and consequently cerebral damage was 
successfully introduced for the first time. Soon after Guthrie and 
Susie described the Guthrie method to detect PKU in 1963 (2). 
newborn screening was started in Massachusetts, USA (3). and 
subsequently in many other countries. In Slovenia, phenylketonu
ria (classical clinical manifestations: blond hair, fair skin, blue eyes, 
seborrheic or eczematoid skin rash, unpleasant odor, mental 
retardation, hypertonus, seizures, microcephaly, enamel hypopla-



Tab. 1. Patients with hyperphenylalaninem ia in Slovenia b om  
between Jan u ary  1, 1979 a n d  Ju n e  30, 1992. Guthrie screening  
m ethod was used (n = num ber o f  newborns screened; PHE = 

phen y la la  nine).

Tab. 1. B olniki s  hiperfen ilalan inem ijo v Sloveniji, rojeni m e d i .  
jan u ar jem  1979 in 30. jun ijem  1992. Za presejalno določan je  
fen ila la n in a  j e  bila uporabljena Guthrijeva m etoda (n = število 

novorojencev, zajetih  s presejaln im  testom; PHE = fen ila la n in ) .

Hyperphenylalaninemia -  serum PHE (mmol/L)*

n -  351.534 0.12-0.23 0.24-0.59 0.60-1.19 > 1.19

Mild Variant Classical Pterin

No. of patients 9 19 20 43 1
(Female/Male) (4/5) (10/9) (11/9) (23/20) (0/1 )

No. of pat. on idiet 0 1 15 43 1*
(percentage) 0 (5.3) (75.0) ( 100)
(Female/Male) 0 ( 1/0) (8/7) (23/20)

* highest serum concentrations when on a normal diet (breast fed or milk formula), 
measured between days 8 and 65

* najvišje serumske koncentracije ob običajni prehrani (dojenje ali prilagojeno 
mleko), izmerjene med 8. in 65. dnevom

-  additional therapy to the diet
*  dodatna terapija poleg diete

sia, growth retardation) was first described in 1956 (4). Efforts were 
made to start screening in 1967, and three children with PKU were 
detected until 1971. Complete neonatal screening for PKU in the 
whole Slovenia has been performed since 1979 (5). From 1979 
until June 1992, screening was performed by the Guthrie test. Since 
then the quantitative fluorometric method has been used.
All children with detected elevated serum PHE are followed-up in 
Medical Center Ljubljana, Department of Pediatrics, Department of 
Endocrinology, Diabetes and Metabolic Diseases.

Patients and methods

Until the end of June 1992 the Guthrie method was used with the 
semiquantitative cut off level 0.12 mmol/L. From July 1992 on, PKU 
screening is performed through the quantitative fluorometric meth
od from a dried blood drop from the newborn’s heel collected on a 
filter paper on days 3-5. The cut off level is still 0.12 mmol/L. 
Measurements of serum PHE are made routinely by the fluoromet
ric method (normal range between 0.085 and 0.11 mmol/L) (6). All 
newborns delivered in Slovenia from January 1, 1979 with the de
tected PHE level of 0.12 mmol/L and higher are sent to a second, 
serum determination of PHE to the Department of Pediatrics, Ljub
ljana. Categorization of severity of hyperphenylalaninemia is based 
on the PHE value measured from serum specimen, obtained while 
children aged from 8 to 65 days (or from 6 to 20 days after July 1, 
1992) are on a normal diet (breast fed or milk formula). 
Measurements of activity of blood dihydropterin reductase 
(DHPR) and concentrations of neopterin and biopterin in urine are 
performed in Kinderspital Zurich, Abteilung fur klinische Chemie 
by Dr. N. Blau.
Psychological development tests adapted for Slovenian popula
tion from Brunet-Lezine were used (7).
Incidences were calculated and compared by chi-square test.

Results

From January 1, 1979 until June 30, 1992, 351,534 newborns were 
screened for hyperphenylalaninemia. Data from this period are 
shown in Table 1. The incidence of classic PKU was 1.2/10,000 or 
approximately 1/8,000 newborns. For all hyperphenylalaninemias 
with serum PHE 0.24 mmol/L and above, the incidence was 2.3/ 
10,000, and for those with serum PHE 0.12 mmol/L and above, 2.9/
10,000 or approximately 1/4,000. Data for the last ten months of

Tab. 2. Patients with hyperphenylalaninem ia in Slovenia born  
between Ju ly  1. 1992 a n d  A pril30. 1993 Quantitative flu orom et
ric screening m ethod was used  (n = num ber o f  new borns screened; 

PHE = p hen y la lan in e).

Tab. 2. B olniki s h iperfen ilalan inem ijo v Sloveniji, rojeni m ed  1. 
ju lijem  1992 in 30. aprilom  1993■ Za presejalno določan je fe n il
a la n in a  j e  bila uporabljena kvantitativna flu orom etričn a  m etoda  
(n = število novorojencev, zajetih  s presejaln im  testom; PHE = 

fen ila lan in ).

Hyperphenylalaninemia -  serum PHE (mmol /1)*

0.12-0.23 0.24-0.59 0.60-1.19 > 1.19

Mild Variant Classical Pterin

No. of patients 25 12 2 5 0
(Female/Male) (11 14) (3/9) (2/0) (3 2 ) 0

No. of pat. on diet 0 0 1 5 0
(percentage) 0 0 (50.0) ( 100)
(Female/Male) 0 0 ( 1/0) (3 2 )

* highest serum concentrations on normal diet (breast fed or milk formula), measured 
between days 6 and 20

* najvišje serumske koncentracije ob običajni prehrani (dojenje ali prilagojeno 
mleko), izmerjene med 6. in 20. dnevom

screening with the quantitative fluorometric method are shown in 
Table 2. The incidence of mild hyperphenylalaninemia (serum 
PHE between 0.12 and 0.59 mmol/L) is 1/476, which means it is 
significantly higher (p < 0.0001) compared to the data from the 
Guthrie screening method period. After the serum concentrations 
of PHE were established, operational categorization and decisions 
for further investigations (pterin metabolism) and a low PHE diet 
were made.
In one patient 6-pyruvoyltetrahydrobiopterin synthetase (6-PTS) 
deficiency was proven at the age of two years (Table Si-

Tab. 3- Values o f  serum phen y la lan in e (PHE), tyrosine (TYR), 
b lood  dihydropteridine reductase activity (DHPR), urine biopterin 
(B ) a n d  neopterin (N), liquor 5-hydroxyindolacetic a c id  (5-HIAA) 
a n d  hom ovanillic a c id  (HVA) in patien t with 6-pyruvoyltetra- 
hydropterin synthetase (6-PTS) deficiency. Serum a n d  urine val
ues a r e  m easured basaly a n d  a fter tetrahydrobiopterin loading  
(7 .5  mg/kg B W p .o .) (BNCR = biopterin -  neopterin -  creatinine 

ratio: B/C  x B/(B+N) x 100.000).

Tab. 3. Vrednosti serum skega fen ila lan in a  (PHE). tirozina (TYR), 
aktivnosti dihidropteridin reduktaze (DHPR) v krvi. biopterina (B) 
in neopterina (N) v urinu ter 5-hidroksiindolocetne (5-HIAA) in 
hom ovanilične (HVA) kisline v likvorju p ri bolniku z  motnjo 6- 
piruvoiltetrahidropterin sintetaze (6-PTS). Vrednosti v serum u in 
urinu so m erjene baza ln o  in p o  obrem enitvi z  tetrahidrobiopteri- 
nom  (7 ,5  m g/kgTTp.o.) (BNCR = b iop terin - n eop terin -kreatin in  

-  razm erje: B/C  x B/(B+N) x 100.000).

Serum Blood Urine Liquor

ymol/L mU/rng Hb mmol/mol créât. nmol/'L

PHE TYR DHPR N B BNCR 5-HIAA HVA

Basal 1355 62 3.1 11.0 0.17 0.32 9.4 104.2
BH4 loading 263 182 17.6 2. 71 36. 1
Reference R.= 85-110 44-70 2-5 0.2- 1 .7 0 .5 - 2 ' 100-300 400-800

=  reference range for the age of 3 vears 
-  normalne frednosti za starost 3 leta

With the exception of the patient with 6-PTS deficiency, all patients 
detected by neonatal PKU screening are satisfactory, mentally and 
physically, developed so far, although many discrete deviations 
are routinely found, especially insufficient motorical coordination 
and distractibility in preschool children, and slightly lower scores 
in arithmetic in school children.



Discussion
Hyperphenylalaninemia is a clinically, biochemically and geneti
cally heterogeneous disorder. We assign children with proven 
elevated serum PHE in three categories: 1) children with classical 
PKU exhibit blood PHE concentrations of at least 1.2 mmol/L, 
normal tyrosine concentrations, and an excessive number of PHE 
metabolites in their urine while on a normal diet, 2) children with 
variant PKU generally have blood PHE concentrations between 0.6 
and 1.2 mmol/L but may not have PHE metabolites present in their 
urine, unless they ingest excessive amounts of dietary protein: 3) 
children with benign hyperphenylalaninemia have blood concen
trations between 0.12 and 0.6 mmol/L, their urine is usually 
normal, and their blood tyrosine values are normal. With identi
fication of individual PHE hydroxylase alleles by RFLP haplotype 
analysis, genetic categorization is possible. Although some differ
ences in the haplotype distribution between different European 
nations tested exist (8-10), the correlation of the PKU-phenotypes 
with their RFLP haplotypes is possible. PKU children who have 
homozygotes for either haplotype 2 or 3 or haplotype 2/3 have 
classical PKU (11). Other correlations seem to be more complex. 
In addition, pterin metabolism disorders have their own molecular 
and genetic background. Thus, analysis of patients with PKU at the 
molecular level is important, not only in carrier screening and 
prenatal diagnosis but also in predicting clinical phenotype (12). 
Tetrahydrobiopterin (BH^) is required as a cofactor in the hydro- 
xylation of PHE, tyrosine and tryptophan. Inborn errors of BH4 
metabolism may occur in the synthetic pathway or in re-cycling of 
BH( (enzymes: guanosine triphosphate cyclohydrolase, 6-pyru- 
voyl tetrahydrobiopterin synthetase, dihydropteridine reductase). 
Patients often present with hyperphenylalaninemia in association 
with progressive neurological disease, which develops despite 
early treatment with a low PHE diet. Their neurological distur
bance is largely due to a deficiency of catecholamines and 
serotonin resulting from impaired synthesis of L-dopa and 5- 
hydroxytryptophan; prenatal damage occurs in some subjects with 
defect of synthesis. Therefore, early diagnosis and appropriate 
additional treatment are of special importance.
The incidence of hyperphenylalaninemias depends greatly on the 
screening technique and the cut off level. The incidence of classical 
PKU of 1.2/10,000 or 1/8,000 in Slovenia is lower than in Ireland (1/ 
4,000) but slightly higher than the estimated overall incidence 
which is 1/10,000 (13). In our study, the incidence of mild 
hyperphenylalaninemia is much higher when the quantitative 
screening method is used. The cut off level and the recommended 
age for testing vary greatly among different countries, being from
0.12 to 0.24 mmol/L and between 2 and 14 days respectively (14-
16). Because of increasing tendency of early discharge of the 
newborns from the hospital, the possibility of very early testing of 
the newborns is more and more advantageous. Therefore the safe 
cut off level should not be higher than 0.12 mmol/L (17). We use 
this cut off level since 1979 and no child with PKU has been missed 
yet. At the same time, the number of children detected with very 
mild hyperphenylalaninemia (0.12-0.24 mmol/L) is high and 
represents an additional patient group. If the surum PHE is 
continuously under 0.24 mmol/L after 3 and 6 months on a normal 
diet, wre discontinue the follow-up. Since many studies have 
proven that maternal serum PHE as low as 0.36 mmol/L can 
increase the incidence of fetus malformations (mental retardation, 
microcephaly, congenital heart disease, birth weight under 
2,500 g, spontaneous abortion) (18, 19), all our female patients 
with serum PHE above 0.24 mmol/L (52 at the moment) are 
enrolled into an additional follow-up program to be properly 
educated about the risks of their metabolic status and during late 
adolescence introduced to a specialist of internal medicine trained 
in the follow-up of women with hyperphenylalaninemia in their 
fertile period. This fits the recommendations of the American 
Committee on Genetics (20). There are no indications so far that 
children of poorly controlled fathers with PKU are affected (21,22).

If initial PHE concentration is elevated and especially if it is in a 
range likely to require intervention, the patient should be seen in 
a tertiary center (e.g. Department for Pediatrics, Ljubljana) without 
delay. It seems that the dietary7 treatment should be started in 
infants with serum PHE between 0.4 and 0.6 mmol/L, the optimal 
therapeutic level being within the range of 0.18-0.4 mmol/L (13)- 
Additional investigations (pterin metabolism, serum tyrosine) are 
mandatory, accompanied by a close follow-up performed by a 
team consisting of a pediatrician trained in metabolic diseases, a 
dietitian, a psychologist and a pedagogue.
Many authors have proven that optimal intellectual and academic 
achievements are obtained by the earliest possible initiation of 
treatment and strict control of blood PHE levels throughout 
childhood (23. 24). In addition discontinuation or relaxation of the 
PHE-restricted diet after early childhood, which used to be a 
common practice, has proven to have an undoubtedly deteriorat
ing effect on intellectual performance and behavior of children 
with PKU (25). Many evidences strongly support a recommenda
tion that dietary restriction of PHE should be maintained through 
adolescence and especially in women throughout their fertile 
period (26). Continuation of the diet in women is particularly 
important since the attempts to re-institute the PHE-restricted diet 
have met with limited success (27). Individuals with PKU, as well 
as their families, should receive counseling and support from the 
clinic team to facilitate the maintenance of extended therapy.

Conclusions
Neonatal screening for PKU in Slovenia was started 26 years ago 
and has been successfully running for the last 14 years. From July 
1992 on. the quantitative fluorometric method is used. The 
incidence of classical PKU (1/8,000) is slightly higher than the 
estimated mean, the incidence of mild hyperphenylalaninemias 
being much higher particularly in the last ten months while the 
quantitative method is used.
After categorization of hyperphenylalaninemia, decisions for 
pterin metabolism investigations and appropriate treatment are 
made as soon as possible (within 20 days in the last period). 
Female patients with PKU 0.24 mmol/L and above are followed- 
up additionally to be enrolled in the Maternal PKU program on 
time. Efforts are made to persuade patients and their parents not 
to discontinue the low PHE diet as long as possible, certainly not 
before the end of adolescence.
Routine genetic analysis, determination of PHE hydroxylase alleles 
and determination of the activity of the enzyme would be 
beneficial and will be one of our future goals.

References
1. Foiling A. Über Ausscheidung von Phenylbrenztraubensure in den Harn als 

Stoffwechselanomalie in Verbindung mit Imbezillität Hoppe-Seyler's. Z Physiol 
Chem 1934: 227: l6 9 -76.

2. Guthrie R. Susie A. A simple phenylalanine method for detecting phenylketonuria 
in large populations of newborn infants. Pediatrics 1963: 32: 338-43.

3. MacCready RA. Hussey MG. Newborn phenylketonuria detection program in 
Massachusetts. Amer J  Publ Hlth 1964: 54: 2075-81.

4 . Jeras J. Lužnik M. Oligophrenia phenylpyruvica. Zdrav Vestn 1956: 25: 460-3-
5. Pintar L. Rezultati zgodnjega odkrivanja bolnikov s fenilketonurijo v Sloveniji. 

Zdrav Vestn 1983: 52: 559-62.
6. McCaman MW. Robins E. Fluorometric method for the determination of 

phenylalanine in serum. J  Lab Clin Med 1962: 59: 885-90.
7. Čuturič N. Razvojni test Čuturič. Predšolski razvojni test od 2. do 8. leta. Ljubljana: 

Zavod SRS za produktivnost dela. 1987.
8. Guttler F. DiLella AG. Ledley FD. Lidsky AS. Kwok SCM. Marvit J. Woo SLC. 

Molecular biology of phenylketonuria. Eur J  Pediatr 198“ I46: 5-11.
9. Lichter-Konecki U. Schlotter M. Konecki DS. Labeit S. Woo C. Trefz FK. Linkage 

disequilibrium between mutation and RFLP haplotype at the phenylalanine 
hydroxylase in the German population. Hum Genet 1988: 78: 343- 6.

10. Rev F. Berthelon M. Caillaud C. Lyonnet S. Abadie V. Blandin-Savoja F. Feingold 
J. Saudubray JM. FrezalJ. Munnich A. Rev J. Clinical and molecular heterogeneity 
of phenylalanine hydroxylase deficiencies in France. Am J  Hum Gen 1988: 43: 
914-21.’



11. Guttler F. Ledley FD. Lidsky AS. DiLella AG. Sullivan SE. Woo SLC. Correlation 
between polymorphic DXA haplotypes and phenylalanine hydroxylase locus 
and clinical phenotypes of phenylketonuria..! Pediatr 1987: 110: 68-71.

12. Okano Y. Eisensmith RC. Guttler F. Lichter-Konecki U. Konecki DS. Trefz 
FK.Dasovich M. Wang T. Henriksen K. Lou H. Woo SLC. Molecular basis of 
phenotypic heterogeneity in phenylketonuria. X Engl J Med 1991: 324: 1232-8.

13. Guttler F. Lou H. Phenylketonuria and hyperphenylalaninemia. In: Fernandes J. 
Saudubray J. Tada K eds. Inborn metabolic diseases. Berlin: Springer. 1990: 
161-74.

1-4. Smith I. The hyperphenylalaninemias. In: Lloyd JK. Scriver CR eds. Genetic and 
metabolic disease. London: Butterworths. 1985: 166-209.

15. Bern- HK. Porter LJ. Newborn screening for phenylketonuria. Pediatrics 1982: 70: 
505-45.

16. Meryash DL. Le\y HL. Guthrie R. Warner R. Bloom S. Can-JR. Prospective study 
of early neonatal screening for phenylketonuria. N Engl J Med 1981: 30-4: 294-6.

17. Bamico-Doherty L. Rohr FJ. Le\y HL. Detection of phenylketonuria in the very 
early newborn blood specimen. Pediatrics 1991: 87: 240-4.

18. Rouse B. Lockhart L. Matalon R. Azen C. Koch R. Hanley W. Levy H. De la Cruz 
F. Friedman E. Maternal phenylketonuria pregnancy outcome: a preliminary 
report of facial dismorphology and mayor malformations. J Inherited Metab Dis 
1990: 13: 289-91.

19. Koch R. Hanley W. Le\y H. Matalon R. Rouse B. De la Cruz F. Azen C. Friedman 
E. A preliminary report of the Collalx)rative study of maternal phenylketonuria 
in the United States and Canada. J Inherited Metab Dis 1990: 13: 641- 50.

20. Committee on Genetics. Maternal phenylketonuria. Pediatrics 1991: 88: 1284-5.
21. Fisch RO. Matalon R. Weisberg S. Michals K. Children of fathers with phenyl

ketonuria: An international survey..! Pediatr 1991: 118: T39—4l.
22. Levy HL. Lobbregt D. Koch R. De la Cruz F. Paternal phenylketonuria. J Pediatr 

1991: 118: ^41-3.
23. Krause W. Halminski M. McDonald L et al. Biochemical and neuropsychological 

effects of elevated plasma phenylalanine in patients with treated phenylketonu
ria. J  Clin Invest 1985: 75: 40-8.

24. Lou HC. Guttler F. Lykkelund C. Bruhn P. Xiederwieser A. Decreased vigilance 
and neurotransmitter synthesis after discontinuation of dietary treatment for 
phenylketonuria in adolescents. Eur J Pediatr 1985: 144: 17-20.

25. Holzman X'A. Kronmal RA. van Doomick W. Azen C. Koch R. Effect of age at loss 
of dietary control on intellectual performance and behavior of children with 
phenylketonuria. X Engl J  Med 1986: 31-t: 593-8.

26. Azen GC. Koch R. Friedman EG et al. Intellectual development in 12-year-old 
children treated for phenylketonuria. Am J Dis Child 1991: 145: 35-9.

27. Michals K. Dominik M. Schuett V. Brown E. Matalon R. Return to diet therapy in 
patients with phenylketonuria. J  Pediatr 1985: 106: 933-6.



Professional article/Strokovni prispevek

RESULTS OF SCREENING FOR CONGENITAL 
HYPOTHYROIDISM DURING THE TEN-YEAR PERIOD

(1981-1991) IN SLOVENIA
REZULTATI PRESEJALNEGA PROGRAMA KONGENITALNEGA HIPOTIREOIDIZMA V 

DESETLETNEM OBDOBJU (1981-1991) V SLOVENIJI

Ciril Kržišnik1, Tadej Battelino1, Nina Bratanič1, Sergej Hojker2, Katarina Pavlin2, Mojca Žerjav- 
Tanšek1, Nataša Bratina-Uršič1, Jana Frelih3, Barbara Žemva?, Borut Bratanič4, Jagoda Vatovec5,

Gorazd Kolar6
1 Department of endocrinology, diabetes and metabolic diseases, Departments of paediatrics, Medical Center, Vrazov trg 1,

61105 Ljubljana
2 Department of nuclear medicine, Medical Center, Zaloška 7, 61105 Ljubljana

3 Department of neurology, Departments of paediatrics, Medical Center, Vrazov trg 1, 61105 Ljubljana
4 Institute of neonatology, Departments of paediatrics, Medical Center, Vrazov trg 1, 61105 Ljubljana

5 Department of otorinolaryngology, Medical Center, Zaloška 2, 61105 Ljubljana 
6 Department of ophtalmology, Medical Center, Zaloška 2, 61105 Ljubljana

Arrived 1993-12-24, accepted 1994-01-27; ZDRAV VESTN 1994; 63: Suppl I: 1-29-31

Key words: congen ital hypothyroidism; screening; children; Slo
venia

Abstract -  Background. Congenital hypothyroidism (CH) is 
probab ly  the most com m on  preventable cau se o f  m ental retarda
tion. The early diagnosis a n d  treatm ent a r e  cru cia l to the preven 
tion o f  severe intellectual deficit. D ue to thefacts that clin ica l signs 
a n d  symptoms o f  the d isease usually becom e evident a fter fe w  
months when irreversible neurological sequellae occu r a n d  that 
the in cidence o f  CH is relatively high, a n d  the treatm ent ch eap  a n d  
effective, it is worthwhile to perform  the screening f o r  the d isease in 
a ll newborns.

Materials and methods. Screening f o r  CH was started in Slovenia 
in 1981 by m easurem ent o f  TSH in filter-paper b lood  spots by 
hellprick between the third an d fifth  day. TSH cut o f f  value has been  
2 0  mU/L forRIA  m ethod a n d  15 mU/L fo rD elp h ia  method. Patients 
with elevated TSH levels were p la c ed  on  thyroxin therapy 100 meg/  
m2 w hile the evaluation  o f  the thyroid fu n ction  w as p er form ed  at 
the ag e o f  on e y ea r  a fter b r ie f interruption o f  therapy. Patients were 
exam in ed  every 3  to 4  months, w hile on ce a  y e a r  deta iled  clinical, 
neurological a n d  psycholog ical exam s were done. Since the ag e o f  
3  years ophtalm ological a n d  audiom etric exam s were p e r fo m e d  
as well.

Results. Betw een August 1, 1981 a n d  August 1 ,1991, screening f o r  
CH was p erform ed  in 2 1 1 ,287  newborns. R ecall rate was 0.05%. 
CH with TSH exceeding 2 0  mU/L until 1989 a n d  15 mU/L later on  
was stated in 63 children. The in cidence was 1:3,554. In the sam e  
p er io d  the in c iden ce o f  transient hypothyroidism was 1:23,476  
a n d  that o f  p erm an en t CH evaluated  a t the ag e o fo n e  y ea r  1:4,143- 
The average ag e in w hich the therapy was started w as 12.3  ± 4.9  
days. Two patien ts w ere missed during the first two years o f  
screening d u e  to hu m an  error. In a ll children in whom  screening  
was p erform ed  properly, except on e case  o f  Mb Down, on e o f  
cerebral gigantism  a n d  two o f  cerebral pa lsy  du e to p er in ata l 
anoxia , the psychom otor developm ent was in n orm al range.

Ključne besede: kongenitaln i hipotireoidizem ; presejaln i test; 
otroci; Slovenija

Izvleček — Izhodišča. K ongenitalna hipotireoza (KH) j e  eden  
najpogostejših vzrokov duševne subnormalnosti, k i j ih  j e  m ožno  
preprečiti. Z zgodn jo detekcijo in zdravljenjem  se lahko om ogoči 
boln ikom  norm alen  psihom otoričn i razvoj. Bolezen j e  m ožno  
pravočasn o  odkriti s horm onskim i an a lizam i s presejaln im  testom 
p r i vseh novorojenčkih, sa j postan ejo  zn ačiln i klin ičn i zn ak i 
bolezn i očitn i šele p o  več mesecih, ko  se pojav ijo  ireverzibilne 
okvare m ožganovine. Zgodnja d iagn oza  KH bazira  n a  detekciji 
zvišan ih  vrednosti TSH n a osnovi m ehan izm a negativne vzvratne 
zveze z a ra d i hipotiroksinem ije, k i j e  posled ica  ektopije, hipoplazi- 
je , ap laz ije  a li d ishorm ogeneze ščitnice, včasih p a  tudi nekaterih  
drugih vzrokov. Presejalni test KH se izvaja n avadno hkrati z  
detekcijo fen ilketonurije.

Material in metode. Presejalni test KH se izvaja v Sloveniji o d  leta 
1981 z  meritvijo TSH iz  kapljice posušene krvi na filter-papirju, ki 

j e  b ila odvzeta p r i vbodu p ete  novorojenčka m ed  3- in 5. dnevom  
življenja. Za zgornjo mejo norm ale (cut o f f  value) j e  b ila vzeta 
koncen tracija  2 0  mE/l p r i RIA m etodi in 15 mE/l p r i D elphia  
metodi. Vsi boln iki z  zvišanim i vrednostmi TSH so bili zdravljen i 
s tiroksinom v odm erku  100 meg/rn2. V starosti enega leta j e  bila  p o  
kratki prekinitvi terapije izvedena evaluacija  fu n kc ije  ščitnice. 
Poleg meritev T4, T3, TSH j e  bila izvedena ultrazvočna in scinti- 
gra fska  a n a liz a  ščitnice. V prim eru  p reh od n e hipotireoze j e  bilo 
zdravljen je s tiroksinom prekin jeno. Poleg klin ičnega sleden ja  j e  
bil p r i bolniku en krat letno izveden nevrološki in psihološki p r e 
gled, o d  tretjega leta da lje  p a  tudi okulistični in otorinolaringološki 
vključno z  audiom etrijo.

Rezultati. M ed 1. 8 .1 9 8 1  in 1. 8. 1991 j e  bil izveden presejaln i test 
z a  KH p r i 211 .287  novorojencih. Z arad i m ejnih a li povišan ih  
vrednosti j e  bilo treba an a liz ira ti serum ske vrednosti p r i 0,05%  
otrok. KH z  vrednostm i TSH p rek  2 0  mE/l do  leta 1989 ozirom a  
15 mE/l kasneje j e  bila ugotovljena p r i 63 otrocih. Tako j e  zn aša la



Conclusion. Positive results o f  n eon ata l screening f o r  CH in ten- 
y ea r  p er iod  in Slovenia urge us to continue the screening p ro 
gram m e. The defin ite evaluation o f  thyroid function  has been  don e  
a t the ag e o f  two years since 1992 in order to m inim ise the dan ger  
o f  cerebral dam age by thyroxin deprivation during the short break  
o f  therapy.

Introduction

Clinical recognition of congenital hypothyroidism (CH) in the 
newborn is difficult due to minimal or absent signs and symptoms 
but may be detected biochemically. Classicaly, a low concentra
tion of thyroxine and an increased concentration of thyroid 
stimulating hormone (TSH) occur in blood. The low thyroxine 
value is associated with ectopic, hypoplastic, absent, normal in 
size or even enlarged thyroid gland, in case of thyroid dyshormo- 
genesis and the high TSH due to failure to switch off release by the 
anterior pituitary. If the treatment is started early, the clinical 
features (fig. 1) can be prevented and the incidence of mental 
retardation reduced (1, 2, 3).

Fig. 1. Two years  o ld  girl, physically a n d  mentaly retarded du e to 
congenital hypothyroidism. She cou ld  not sit, stand  or talk. Typical 
f a c ia l  ap p earan ce with scanty hair, hypertelorism, depressed  
broad  nose, m acroglossia a n d  coarse voice. As an  in fant she was 

obstipated a n d  h a d  p o o r  apetite.

Sl. 1. Dve leti stara deklica, duševno in telesno retardirana za ra d i  
kongenitalne hipotireoze. Ne sedi, h od i in govori. Z načilen izgled  
obraza  z  redkim i lasmi, hipertelorizmom, širokim  nosnim kore
nom, m akroglosijo in hripavim glasom . Kot dojenček j e  bila  

obstipirana in im ela slab apetit.

In most laboratories screening for CH was incorporated into 
existing programmes for phenylketonuria using dried blood spots 
collected from infants during the first week of life. Some centres 
measured only thyroxine, others TSH, while still others measured 
both hormones (4).

in c iden ca  1:3554, v istem obdobju  j e  bila in c iden ca  tran zitom e  
hipotireoze 1:23-476 in p erm an en te KH, k i j e  b ila potrjena ob  
evaluaciji fu n k c ije  ščitn ice p r i 1 letu, 1 :4143 . Povprečna starost, v 
kateri se j e  začelo  zdravljenje, j e  zttašala 12,3  ± 4,9  dneva. Dva 
boln ika nista bila odkrita p ravočasn o z a ra d i n ap ake  p r i izvedbi 
testa, k ije  bila posled ica  človeškegafaktorja. Pri otrocih, p r i katerih  
j e  b il izveden testpravilno, p o teka  razvoj norm alno razen  p r i enem  
bolniku z  Mb Down, enem  s cerebraln im  gigantizm om  in dveh s 
cerebralno p ara lizo , k i j e  posled ica  p er in ata ln e hipoksije.

Zaključek. Glede na dejstvo, d a  j e  KH relativno pogosta in zdrav
ljenje enostavno, cen en o in učinkovito, j e  izvajan je presejalnega  
testa z a  KH nadvse sm iselno. Pozitivni rezultati p r i 10-letnem  
izvajanju testa v Sloveniji so razlog z a  njegovo nadaljevanje. Na 
p od lag i dosedan jih  izkušenj sm o program  nekoliko m odificirali. 
Od leta 1992 izvajam o definitivno evaluacijo  fu n k c ije  ščitnice v 
starosti dveh let, ko  kratka prekin itev zdravljen ja n e vpliva p o 
m em bno na centraln i živčni sistem.

Material and methods

Newborn screening for CH in Slovenia has been performed by 
measurement of TSH in filter-paper blood spots by hellprick 
between the third and the fifth day. TSH was measured by RIA 
Pharmacia from August 1981 to April 1989- Sensitivity of the 
method was 10 mU/L. Later on TSH was determined by mono
clonal antibodies -  Delphia neonatal TSH (LKB Wallace). Sensi
tivity of this method was 5 mU/L.
While RIA method was used, 20 mU/L were taken as cut-off value. 
Since introduction of Delphia method, the cut off value changed 
to 15 mU/L. The values between 15 and 20 mU/L were rechecked 
on filter-paper. Children with values exceeding 20 mU/L were 
admitted to Department of paediatrics, Medical centre Ljubljana to 
measure serum values of T4 , T, , TSH and to start therapy. 
L-thyroxin 100 mcg/mr was given, later on the dose was adjusted, 
so that the T̂  serum values were in the upper half of the normal 
range. Clinical examinations and blood monitoring for T (, T1 and 
TSH were done every two months during the first year, later on 
three to four times per year.
At the age of one year, evaluation of thyroid function was 
performed by replacement of L-thyroxine by triiod-thyroxine for 
two weeks followed by interruption of substitution therapy for one 
week. In addition to 1). T , and TSH measurements, bone age 
determination and thyroid scanning with technetium 99 and 
ultrasonography were done. Clinical examinations including neu
rological and psychological assessments were also performed. 
Locomotor, oculomotor, hearing-speech, personal-social parame
ters were followed according to Brunnette-Lezine. In case of 
transient neonatal hypothyroidism the therapy was withdrawn. 
Detailed physical, psychomotor and mental development of all 
patients was followed every year. Since the age of three years, 
otolaryngologist and ophtalmologist were consulted and audiom
etry and visual acuity tests performed.

Results

Between August 1,1981 andAugust 1, 1991, screening for CH was 
performed in 211,287 newborns. Recall rate was 0.05% CH. CH 
with TSH values exceeding 20 mU/L until 1989, and 15 mU/L later 
on, was diagnosed in 63 children. The incidence of CH in the ten- 
year period was 1:3,554. Three children with TSH values exceed
ing 50 mU/L died of respiratory dystress syndrome soon after birth, 
therefore, the definite evaluation of thyroid function was not 
possible. In 9 children at the age of one year, transient hypothy
roidism was stated according to normal T , T,, TSH values after 
withdrawal of thyroxine therapy and normal scan and ultrasono



graphy of the thyroid gland. The incidence of the transient 
hypothyroidism in the period observed was 1:23,476. During the 
first two years, two infants with CH were missed due to human 
error during the screening process. Evaluating the thyroid function 
at the age of one year, persisting hypothyroidism was diagnosed 
in 51 children. The incidence of permanent CH in the ten-year 
period was 1:4,143. Fourteen (27.5%) had ectopic lingual or 
sublingual thyroid tissue, sixteen (31.4%) hypoplastic (n = 10) or 
aplastic (n = 6), while twenty one (41.1%) had normal or enlarged 
thyroid gland in situ. Four of these patients had siblings with 
hypothyroidism and normal or enlarged thyroid gland. Majority of 
these patients were suspected to suffer from thyroid dyshormo- 
genesis while in one case elevated levels of thyroid antibodies 
indicated hypothyroidism of autoimmune origin. However, more 
precise assessment of thyroid function abnormality was not carried 
out in this group of patients. Results of hormone analysis at first 
admission to the hospital in different groups of patients with CH 
are presented on table 1.

Tab. 1. H orm onal values in patients with congen ital hypothyro
idism a t  first adm ission  to the hospital.

Tab. 1. H orm onske vrednosti p r i bolnikih s kongenitalno hipotireo- 
zo  p r i p w em  sprejemu v bolnišnico.

Hormone

Hormon

Normal value, 
in 1st month 
Normalne 
vrednosti 

v 1. mesecu

Permanent hypothyroidism 
Stalna hipotireoza

. Transient 
hypothyro

idism

Prehodna
hipotireoza

Ectopic
gland

Ektopična
žleza

Aplastic
gland

Aplazija
žleze

Hypoplastic
gland

Hipoplazija
žleze

Normal or 
enlarged 

gland 
Normalna 

ali povečana 
žleza

T̂  (nmol/L) 105.5-
221.3

X 93.5 36.5 53.1 52.7 85.1
SD 54.2 9.9 35.2 43.6 35.4

Ta (nmol/'L) 1.6-
_ 3.7
X 1.9 1.0 1.5 1.6 1.9
SD 0.8 0.2 0.5 1.0 0.6

TSH (mU/L) 0.5-
" 6.5
X 242.5 354.0 215.1 357.8 73.0
SD 219.2 181.9 199.8 219.5 60.0

The average age at which therapy started was 12.3 ± 4.9 days 
except for the two missed, for whom it started at the age of 4 and 
5 months. In both cases the psychomotor development was 
retarded as well as in four other cases detected in first three weeks 
of life, in which besides CH, cerebral gigantism, Mb Down and 
cerebral palsy, in two cases due to perinatal hypoxia, were 
registered. In 47 other patients, psychomotor development was in 
normal range. However, 6 patients had delay in speech, while 5 
of them had slight eye-hand dyscoordination, which was not 
registered any more when they entered school at the age of seven. 
Seven of the patients had sensineural hypacusis and 3 others 
conductive hearing loss, which was not clinically significant.

Discussion

The programme of screening for CH in Slovenia, which started in 
1981, was based on results and experience of the University 
department of paediatrics in Zürich, Switzerland (5).
The incidence of CH 1:4,143 in the ten-year period was similar to 
our previous results in the 7-year period (6) and the incidence rate 
in other European countries and USA (7, 8), lower than in 
Scandinavian countries where it does not exceed 1:3,000 and 
higher than in Austria (9). The proportion of ectopic to dysplastic 
glands as the cause of CH is similar to that in most European 
countries while the percentage of thyroid dysfunction with normal

or enlarged thyroid gland is surprisinghly high. Although in 
majority of cases dyshormonogenesis and autoimmune thyroid 
disorders were suspected to be the etiology of hypothyroidism, 
further investigations of these groups of patients will be necessary. 
In Slovenia, the average age when CH was detected was 12.3 ± 4.9 
days, which means it was considerably lower than before the 
screening of CH. In the period 1968-1982, the patients suffering 
from CH started to be treated at the mean age of 2.6 years and 60% 
were mentaly retarded (10).
In some centres, thyroid scanning with J  123 has been performed 
in newborns with elevated TSH levels detected by screening 
programme at first admission to the hospital, in order to establish 
the thyroid disorder as soon as possible. Due to technical reasons, 
we decided in our center to follow the alternative recommendation 
of the ESPE (European Society of Pediatric Endocrinology) and 
since 1992 we re-evaluate the thyroid function by determination 
of TSH and thyroid hormones in plasma after withdrawal of 
therapy for two weeks at two years of age, in order to minimise 
the danger of brain damage by thyroxin deprivation. Apart from 
the routine clinical follow-up of all patients with CH, we shall 
continue to perform detailed neurological, psychological, ophtal- 
mological and audiometric exams at the age of 3 and 6 years before 
entering school, and also later on when necessary. The recent data 
on psychological follow-up of patients do not prove that the early 
treatment of CH is the only factor influencing the intelectual 
outcome (11), since social factors and severity of initial hypothy
roidism may play a significant role (12, 13). In spite of that, it is 
worthwile to start the therapy of patients with CH as soon as 
possible. In our patients, spontaneous improvement of discrete 
disturbances of eye-hand coordination was observed before entry 
to school, while hearing loss, though clinically insignificant, has 
persisted and will be investigated during follow-up of patients.

Conclusion

The effectiveness of neonatal thyroid screening during the first ten 
years of application in Slovenia, as regards the prevention of 
mental retardation, calls for the screening programme to be 
continued, also for economic reasons.
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Abstract — Background. When occuring before 8  years o f  ag e in 
girls a n d  before 9 years in boys, p u b arch e  is consideredprem ature. 
The etiology a n d  som e clin ica l characteristics o f  the disorder are  

presented. Hypersecretion o f  a  p itu ary fac tor  stimulating secretion  
o f  ad ren a l androgens, in creased  sensitivity o f  the h a ir  fo llicles to 
androgens, a n d  prem atu re developm ent o f  the ad ren a l zon a  
reticularis with in creased  activity o f  the 1 7.20-desm olase which 
catalyses the conversion o f  1 7-hydroxyprogesteron to androstendi- 
on e a re  presen ted  in this article a s  possible etio log icalfactors o f  the 
so-called  idiopathic p rem atu re pu barche. In creased  in c iden ce o f  
polycystic ovarian  syndrom e in girls with prem atu re pu barche, 
a n d  the possibility o f  a d ren a l a s  well as ovarian  androgen  hyper
secretion du e to gonadotrop in  dependent m echanism s a re  also  
m entioned. P rem aturepubarche m ay  also be a  sign o f  nonclassical 
ad ren a l hyperplasia d u e  to 2 1 -hydroxylase deficiency. Therefore, 
the hypersecretion o f  androstendione, a n d  high frequ en cy  o f  
1 7-hydroxyprogesterone rea lease accom pan ied  by relative noctur
n al cortisol deficiency a re  exam in ed  as  possible causes o f  p reco 
cious puberty.
Transient acceleration  o f  growth a n d  bon e m aturation have no 
effect on  the onset o r  progression o f  puberty, o r  f in a l  height in 
children with prem ature pu barche.

Conclusions. Tlrough prem atu re p u barch e  is usually benign a n d  
considered  a  variant o f  norm al development, carefu l follow -up o f  
these patients is recom m ended.
This is the only w ay f o r  the cases o f  p recocious puberty, a n d  
virilising tumors o f  ad ren a l o r  ovarian  origin, in a ll o f  which 
prem ature p u barch e  is on e o f  the first signs, to be detected a n d  
treated in time.

Introduction

The appearance of pubic hair is considered premature whenever 
it occurs before 8 years of age in females and before 9 in males. 
It is more frequent in females than in males, and mostly limited to 
the labia majora in girls. The clinical presentation may also include 
axillary hair and adult apocrine secretion. Once precocious 
puberty and virilizing adrenal or gonadal tumors (1) are excluded, 
differential diagnosis focuses on the idiopathic form of premature 
pubarche and on the one secondary to adrenal enzymatic defects.

Ključne besede: prezgodn ja  p u b a rh a ; neklasična kongenitalna  
ad ren a ln a  hiperplazija; otroci; m ladostniki

Izvleček— Izhodišča. P u barha  j e  poraščenost v genitalnem  p red e
lu, k i se po jav lja  kot seku n darn i spolni z n a k  z a rad i delovan ja  
suprarenaln ih  androgenov. K olikor nastopi p r i dek licah  p red  
osm im  letom in p r i dečkih  p red  devetim letom, govorim o o prezgod 
nji pu barh i. Pogostejša j e  p r i d ek licah  kot p r i dečkih.
V član ku  so p r ik a z a n e  nekatere klin ične značilnosti otrok z  
id iopatskoprezgodn jopu barho in dom nevni etiološki faktorji. M ed 
njim i j e  om en jen a m ožnost hipersekrecije hipofiznega faktorja , ki 
stim ulira izolirano ad ren a ln e androgene, p ov ečan a  občutljivost 
lasnih fo lik lov  na an drogen e in prezgodn ji razvoj cone retukularis 
skorje suprarenalke s p ov ečan o  aktivnostjo en cim a 1 7,20-desmo- 
laze, k i kata liz ira  konverzijo 17-hidroksiprogesterona v m oški 
spolni horm on  androstendion . O m enjena j e  p ov ečan a  in ciden ca  
sindrom a policističn ih ovarijev p r i d eklicah  s prezgodnjo p u barh o  
in m ožnost ad ren a ln e p a  tudi ovarialne hipersekrecije an d ro 
genov z a ra d i gonadotropinske disfunkcije. Prezgodnja p u b arh a  j e  
tudi klin ičn i z n a k  neklasične oblike kongenitalne adren a ln e  
hiperplazije z a ra d i p om an jkan ja  en cim a 21-hidrokstiaze. Pri teh 
pacien tih  j e  m ožn i vzrok p rezgodn je pubertete povečan a  sekrecija  
androstendiona oz irom a p ov ečan e  frekv en ce p ri sproščanju 17- 
hidroksiprogesterona, k i j o  sprem lja relativno zm anjšan je iz
ločan ja  kortizola v nočnem  času.
P rehodno pospešena rast in dozorevan je kosti p ri otrocih s p r e 
zgodn jo p u barh o  n im a vpliva n a  začetek  pubertete ter na končno  
telesno višino.

Zaključki. Čeprav j e  p rezgodn ja  p u b arh a  benigno stanje in se  
sm atra z a  varianto norm alnega razvoja, j e  potrebno skrbno  
sledenje p rizadetih  otrok. Le tako j e  m ožno pravočasno odkriti in 
ukrepati v prim erih, ko j e  p rezgodn ja  p u b a rh a  eden  prvih zn akov  
prezgodn je pubertete a li virilizirajočih tumorjev suprarenalnega  
a li ovarialnega izvora.

Etiological, clinical and hormonal 
characteristics o f premature pubarche

Idiopathic prem ature pubarche

The premature appearance of pubic hair in patients with the 
idiopathic form of the disease is usually accompanied by increased 
height velocity and slightly advanced bone maturation which is 
always well correlated with the height age. Testicular and breast 
size remain at the prepubertal level. Androgens reach levels



commonly occurring in Tanner stage II of pubertal development. 
Various theories have been proposed, in order to explain the 
physiological basis of premature pubarche. Some authors have 
suggested the presence of a specific factor which stimulates only 
the secretion of androgens and does not affect the synthesis of the 
glucocorticoid and mineralcorticoic from the zona fasciculata and 
glomerulosa respectively (2). Until now, however, no clear 
evidence has been provided to confirm the presence of such a 
specific factor. Another theory suggests a premature development 
of the zona reticularis, which would cause an increase in DHEA 
which would be converted into more powerful androgens result
ing in the appearence of pubic hair (3). In line with this hypothesis 
are the results of a study we carried out with a group of patients 
affected by premature pubarche and with normal subjects who 
underwent corticotropin-releasing hormone (CRH) stimulation 
test (4). Children with premature pubarche showed adrenal steroid 
responses similar to those of prepubertal children who had already 
entered the adrenarchal phase. The evaluation of the different 
enzyme activities through the estimate of product to precursor 
ratio showed the same behaviour in both prepubertal children and 
children with premature pubarche. The study also stressed that the 
children of both groups had shown a decreased 17.20-desmolase 
activity compared to subjects at a more advanced stage of pubertal 
development, which means that postnatal maturation of the 
adrenal glands, and the development of the zona reticularis in 
particular, are consistent with an increased activity of the 17.20- 
desmolase which catalyzes the conversion of 17-hydroxyproges- 
terone (170HP) into androstenedione (D4A). Therefore, the 
premature appearance of pubic hair may be either due to an 
increased sensitivity of the hair follicles to androgens or to a 
premature development of the zona reticularis.
The use of the ACTH stimulation test to rule out enzymatic defects 
in patients with premature pubarche is advisable in those children 
in whom premature pubarche is accompanied by advanced bone 
maturation, and/or baseline androgen values greater than those 
compatible with Tanner II, and/or clitoral enlargement, and/or 
cystic acne. In contrast, in children with isolated premature 
pubarche the ACTH stimulation test is not strictly necessary, 
provided that we can garantee a close follow-up of the patients. 
Idiopathic premature pubarche, in fact, can be considered a 
paraphysiological condition in which the pubertal development of 
gonadal function is not accelerated and final height does not seem 
to be affected by the adrenal hypersecretion. This has been 
recently demonstrated by the results of a study we carried out in 
collaboration with Ibanez et al. (5), which provides the first data 
on the natural history and auxological outcome in premature 
pubarche from two European populations (Spanish and Italian). 
The auxological features of 127 girls with premature pubarche, 
followed longitudinally for several years, were examined. Fourty 
two of them had menarche and 38 had already reached the final 
height. The ACTH test had excluded the presence of enzyme 
deficiencies in all of them. Advanced bone age and tall stature 
were constant features during the first years of follow-up. These 
abnormalities subsequently waned, leading to reduction in the 
chronological age to bone age ratio. The first pubertal signs 
appeared at age 9.7 ± 0.9 yrs. and menarche at 12 yrs. in 
accordance with the maternal and population data. Final heights 
were generally above midparental heights and correlated with 
height prognosis estimated at diagnosis. Based on these data, it can 
be concluded that premature pubarche produces a transient 
acceleration of growth and bone maturation with no negative 
effects on the onset or progression of puberty, or on final height. 
Despite the reassuring auxological data, a long-term follow-up of 
these patients is necessary to define the impact of premature 
pubarche on future ovarian function. A higher incidence of 
polycistic ovarian syndrome, in fact, has been reported for 
peripubertal and postpubertal girls with congenital adrenal hyper
plasia, as well as for those with premature pubarche. Adrenal 
androgen hypersecretion has been suggested by some authors to

be a cause of this disorder, although according to others, overpro
duction of androgens by gonadotropin-dependent mechanisms 
appears to be the initial event in most cases. The ovarian origin of 
the hyperandrogenism in postpubertal patients who had prema
ture pubarche in prepubertal age has recently been confirmed by 
Ibanez et al. (6) in a study examining the postpubertal outcome of 
35 such patients. Sixteen of them had hirsutism, oligomenorrhea, 
and high baseline testosterone/D4A. All patients, as well as a 
group of girls with regular menses and without hirsutism who 
served as controls, underwent ovarian stimulation by a LHRH 
analogue (Leuprolide). The 170HP and D4A blood levels 24 hours 
after the stimulus were significantly elevated in all patients with 
oligomenorrhea, hirsutism, and high baseline testosteron and D4A 
concentrations. Thus, 45% of patients affected by premature 
pubarche in childhood showed an altered response to the 
leuprolide test revealing a functional ovarian hyperandrogenism. 
Although the high values of 170HP in response to the stimulus are 
more frequent in the patients who had exhibited high baseline 
dehydroepiandrosterone sulfate (DHEA-S) and D4A levels at the 
time they were diagnosed with premature pubarche, a definite 
biological marker to predict which of the children with premature 
pubarche will develop functional ovarian hyperandrogenism is 
lacking. Therefore, a prolonged and careful follow-up (including 
clinical examinations and laboratory tests) of females with prema
ture pubarche is necessary.

Prem ature pubarche secondary to nonclassical 
21-hydroxylase deficiency (NCCAH)

The diagnosis of NCCAH is based upon the 170HP response to 
ACTH test according to the nonnograms reported by New et al. 
The incidence of nonclassical 21-hydroxylase deficiency among 
children with premature pubarche is extremely variable, depend
ing on the survey examined (7-18). It ranges from 30% reported 
by Temeck et al. (11) to 0% reported by Morris (12) et al. (Tab. 1). 
In our series, which includes 120 patients with premature pub
arche, the incidence of the 21-hydroxylase defect accounts for 
approximately 7%, which is as result similar to those of other Italian 
groups. The outstanding variability of the incidence of adrenal 
enzymatic defects among children with premature pubarche is to 
be partially ascribed to the different frequency of the enzyme 
deficiency in the various populations studied. Askenazi Jews, 
Hispanics, and the population of former Yugoslavia have shown 
a disease frequency far greater than Italians (1/27 among Jews and 
1/333 among Italians with 1/13 frequency of heterozygotes in the 
first group and 1/14 in other Caucasian groups) (19). Moreover, the 
difference in disease frequency is associated with a similarly great 
phenotypic heterogeneity. In fact, the clinical picture of the 
nonclassical forms of 21-hydroxylase deficiency can range from 
the complete absence of symptoms to severe signs of virilization, 
and comprise mild and isolated symptoms such as premature 
pubarche, short stature, irregular menstrual cycles, infertility, acne, 
and hirsutism. This phenotypic heterogeneity is, in turn, associated 
with a similar genotypic heterogeneity. The mutations so far 
described causing the nonclassical form of 21-hydroxylase defi
ciency are Val-281-Leu and Pro-30-Leu (20). The former mutation 
occurs in nearly all patients who carry the HLA haplotype B14;DR1 
and results in an enzyme with 50% of normal activity when 170HP 
is the substrate but only 20% of normal activity for progesterone. 
If we consider that heterozygous carriers of salt-wasting mutations 
are expected to have about 50% of normal 21-hydroxylase activity, 
but that they are asymptomatic, it derives that in vivo the enzyme 
activity in patients with nonclassic 21-hydroxylase deficiency must 
be less than 50% of normal. This paradox may be explained by the 
fact that progesterone acts as a powerful competitive inhibitor of 
the enzyme for its main substrate, 170HP. It follows that small 
differences in intraadrenal progesterone concentration may cause 
the clinical variability that is characteristic of the disease. This 
inevitably affects peripheral steroid concentrations both upstream



and downhill of the enzyme blockade, as shown by a recent study 
we carried out in a group of children with premature pubar- 
che secondary to nonclassical congenital adrenal hyperplasia 
(NCCAH) (21). Both patients and normal age-matched children 
underwent a 24-hour blood withdrawal according to the Kowarski 
method for determination of blood cortisol, 170HP, and D4A 
levels. The 24-hour profiles analyzed by the Pulsar program 
showed, not only that a greater amount of 170HP and D4A is 
secreted by the patients compared to normal children, but also that 
the pattern of adrenal steroid secretion is altered in these patients. 
Specifically, the latter is characterized by a high frequency 170HP 
release accompanied by a relative nocturnal cortisol deficiency. 
Whether such abnormalities of steroid profiles might have practi
cal clinical implications remains to be determined.

Tab. 1. Prem ature p u b arch e  d u e to disorders o f  steroidogenesis.

Tab. 1. Prezgodnja p u b a rh a  z a ra d i m otenj v steroidogenezi.

Authors Subjects 21-OH 3B-HSD 11B-OH
deficit deficit deficit

Avtorji Preiskovanci Pomanjkanje Pomanjkanje Pomanjkanje
encima encima 3-beta encima

21-hidroksilaze hidroksisteroid 11-beta
dehidrogenaze hidroksilaze

August et al. 16 F, 2 M 2
Rosenfield et al. 4 M 0 0
Granoff et al. 10 F, 5 M 0
Klaplowitz et al. 19 F, 2 M 0/3
Temeck et al. 19 F, 4 M 7 (30%; 6 F, 1 M) 3 (13%; 2 F, 1 M)
Morris et al. 28 F, 3 M 0 0 0
Rapaport et al. 30 F, 3 M 2 F (6%) 8 (24%; 6 F, 2 M)
Oberfield et al. 32 F, 2 M 0 4 M, 4 F (12%) 0
Balducci et al. 39 F. 11 M 2 F, 2 M (8%)
Vasconcelos et al. 19 F 4 F (21%)
De Sanctis et al. 63 F 3 F (5%)
Del Balzo et al. 21 F, 5 M 1 (4%) 1 (4%)

Bernasconi et al. 100 F, 20 M 8 F (7%)
(unpublished)
(neobjavljeno)

F = females (ženske) 
M = males (moški)

Conclusion

Although isolated premature pubarche either idiopathic or sec
ondary to steroid 21-hydroxylase deficiency is usually a benign 
condition, a long-term follow-up of these patients is recommend
ed to detect signs and symptoms secondary to the adrenal or 
ovarian hyperandrogenism that may arise in adult life.
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A bstract— Background. In children with true precociou s puberty, 
the greatest problem s a re  acce lera ted  growth a n d  bon e m atura
tion, short stature du e to p rem atu re closure o f  epiphyseal cartillage, 
a n d  psychological problem s d u e  to prem ature secondary  sexual 
characteristics. The a im  o f  the study w as to estim ate the value o f  
pelv ic ultrasonography in diagnosing precocious puberty, a n d  in 
the follow -up  o f  patients.

Methods and results. 1 6 girls ag ed  1 to 8 .5 years with ap p earan ce  
o f  pu berta l signs before the ag e o f  8, f o r  whom the f in a l  diagnosis 
w as true precocious puberty  (10  cases), id iopathic precociou s  
telarche (3 cases) a n d  id iopath ic precociou s p u barch e  (3 cases), 
w ere studied. The ultrasonography o f  the uterus a n d  gon ads in 
different conditions o f  b lad d er refilling, based  on the m easure o f3  
ovary diam eters, with th e fin a l evaluation  o f  the volum e expressed  
in ml, were perform ed. The m easure o f  the ovary volum e was 
proven  to be the best m arker to d iagnose a  true precociou s puberty, 
sin ce this m ethod show ed g o n a d a l in crease a t  the first ap p earan ce  
o f  pu berta l signs, before the chan ges in horm on al levels, character
istic o f  pu berta l development, ap p eared  (T anner stage 2 -3 ).

Conclusion. It was dem onstrated  that the pelvic ultrasonography is 
a  g ood  m ethod f o r  early detection o f  true precocious puberty. It is 
a  p ractica l non-invasive a n d  very sensitive exam ination , which  
m akes fo r  early treatm ent o f  p recociou s puberty by suppressive 
therapy with LHRH analogues, a n d  f o r  follow -up o f  patients.

K lju čne besede: prezgodn ja  puberteta; u ltrasonografija pelv isa; 
gonadotropin i; an a log i luteinizirajoči horm on sproščujoči hor
mon

Izvleček — Izhodišče. Prava p rezgodn ja  puberteta  j e  posled ica  
prezgodn je aktivacije hipotalam usa, p r i d ek licah  p r e d  8. letom, p r i  
čem er p rekom ern a  pu lzatiln a  sekrecija  gonadotropinov p ov eča  
ovarialno iz ločan je estrogenov. M ožna j e  tudi deln a prezgodn ja  
puberteta, p rezgodn je po jav ljan je ž lezn ega  tkiva v p rs ih -p r ez g o d 
nje telarha, katere etiologija ni ja sn a . Izoliran  prezgodn ji p o jav  
poraščenosti v gen italnem  predelu  -  p rezgodn je p u b a rh a  j e  posle
d ica  p ov ečan eg a  p redčasn ega  iz ločan ja  adren aln ih  androgenov. 
P rezgodnja puberteta  im a z a  posled ico  pospešeno rast in kostno 
starost, ki j o  sprem lja p red časn o  zaprtje epifizn ih špranj in p o 
sled ična n izka  rast. Pojavljajo se tudipsihološkiproblem ipredvsem  
z a ra d i preh itrega p o jav a  sekundarn ih  spolnih zn akov  oz irom a  
različnosti o d  vrstnikov. S sintetskimi an a log i gonadotropinskih  
pobu d n ih  horm onov j e  m ožno zavreti pu lzatilno izločan je g o 
nadotropinov in estrogenov. Tako se lahko  zaustavi napredovanje  
sekundarn ih  spolnih zn akov  ter dozorevan je kosti, k a r  vpliva na  
večjo kon čn o  višino od  sicer pričakovan e. Učinek, j e  tem večji, čim  
bolj zg od a j se  p r ičn e  zdravljenje. Z  an a liz am i horm onov in kostne 
starosti n i m ožno opredeliti vedno začetka  praveprezgodn je p u ber
tete. N am en študije j e  b il ugotoviti, a li j e  m ožno z  ultrazvočno  
preiskavo g o n a d  in uterusa opredeliti p ravo  prezgodn jo puberteto, 
ki j o  sprem lja p ov ečan je  ovarijev, in ugotoviti učinkovitost supresi- 
jskega  zdrav ljen ja  s sledenjem  d im en zij gonad .

Metode in rezultati. V preiskovaln i skupin i j e  bilo 16  deklic, starih  
od  1 do  8 ,5  leta, p r i  katerih so se pojav ili seku n d am i spolni zn ak i 
v starosti p o d  8  let. Pri 10 j e  b ila  ugotovljena p rav a  prezgodn ja  
puberteta, p r i 3  p rezgodn je telarha in p r i 3  prezgodn je p u barh a . 
Poleg horm onskih a n a liz  in kostne starosti j e  bila izvedena ultra
sonografija  uterusa in gonad, pon ovljen a v različn ih  fa z a h  p r a z 
njenja sečnega m ehurja. Izm erjen i so bili longitudinalni (LD), 
sagitaln i (SD) in transverzalni (TD )prem er ovarija in izračunan  
volum en g o n a d e  v ml p o  form uli: 0 ,5233xID xSD xT D . Spremem
ba volum na ovarijev, ugotovljena z  navedeno meritvijo, se j e  
izkaza la  kot najzanesljivejši k aza lec  začetn e p rav e  pubertete, sa j  
se p ov eča jo  ovariji p r e d  horm onskim i sprem em bam i, značiln im i 
z a  začetn i pubertetn i razvoj (Tannerjev stadij 2-3)-

Zaključek. Rezultati študije kažejo, d a jep e lv ičn a  ultrasonografija  
uporabn a z a  opredelitev p rav e  prezgodn je pubertete. J e  praktična, 
neinvazivna, zelo  občutljiva metoda, k i om ogoča zgodn je supre- 
sijsko zdrav ljen je p rezgodn je pubertete in sledenje učinkovitosti z  
an a lizam i d in am ike sprem injanja d im enzij gonad .



Introduction
On deciding whether to treat precocious puberty, we must take 
two factors into account: first, psychological factors depending on 
the different-developing body shape of the patient, if compared 
with those of others of the same age; second, the possible bad 
prognosis for the final height (1-4).
At present the best treatment is use of long-acting luteinising 
hormone releasing hormone (LHRH) analogue (1, 2, 4, 5, 6, 7, 8), 
starting when sexual development has begun,(telarche and/ 
or pubarche), and when a gonadotrophin releasing hormone 
(GnRH) test induces an increase in gonadotropins, especially in LH 
(2, 3, 5, 7, 9). The hormone levels are not always in pubertal range 
(3, 6) and the bone age can be quite variable, therefore the 
ultrasonography of the pelvis be lokely to give more accurate 
diagnosis of true pubertal precocity (TPP).
We report the preliminary result of an on-going study of patients 
presenting secondary sexual characteristics, in whom we also 
performed an ultrasonography of the pelvis.

Pattern description and methods o f 
analysis

The study group consisted of 16 girls (age-range 1.5-8.9 yrs) who 
developed pubertal signs before the age of 8.
In 10 patients, central puberty (TPP) developed (age-range 1-8.5 
yrs); 3 had an idiopathic premature thelarche (IPT) (age-range 1-
8.6 yrs); and 3 an idiopathic premature pubarche (IPP) (age-range
6-7.8 yrs).
In all patients with TPP and in some with other pubertal precocity, 
the following tests were performed: plasma levels of 17-beta 
oestradiol (17BE2), prolactin (PRL), FSH and LH, basal levels and 
after i.v. administration of 100 meg of LHRH.
The bone age was evaluated with the RUS TW2 Mk2 method. 
The pelvic ultrasonography was always performed by the same 
operator with a 5 Mhz probe; the examination was done with a full 
bladder and with different states of decreasing urine volume until 
the bladder was completely empty. Three diameters were mea
sured -  longitudinal LD, sagittal SD, transversal TD, and the 
volume was calculated and expressed in ml. For the calculation of 
the ovary volume, the following formula was used: (0.5233 
x LD x  SG x  TD), assuming the ovary shape to be ellipsoid (12, 
13). In different conditions of bladder refilling, the ovary volume 
varied little, when confirmed the precision of the measure.
The examination of the uterus took into account the uterine 
corpus/cervix ratio (U Co/Ce R) and the hypoecogenic endome
trial line (HEL).

Results
TPP

Table 1 shows hormonal levels, pubertal stages and ultrasono
graphic results in 10 patients with TPP. The pubertal stage range 
was 1-2 to 2-3 for pubic hair (PB) and from 1-2 to 3 for breast 
development (B). Plasma levels of 17BE2 varied, ranging from 
below 5 pg/ml to a maximum of 26 pg/ml. Higher values were 
obtained especially for the patients with advanced breast develop
ment; a level of 5.8 was found in the girls with stage B3. An increase 
of FSH and LH over the value of 10 mU/ml was present in 7 and 
4 patients respectively, and the inversion of the FSH/LH ratio was 
observed only in 4 girls, who did not necessarily have breast 
development beyond the stage B 2. It is well known that inversion 
is typical of the breast stage 2-3. The bone age, expressed in years 
(in comparison with the chronological age) ranging was advanced 
in all patients: from +1 to +4 years.

Tab. 1. Age, pu berta l stage, horm on al levels, bon e ag e  a n d  pelv ic  
ultrasonography results o f  patients with TPP.

Tab. 1. Starost, pubertetn i stadij, horm onske vrednosti, kostna 
starost in rezultati p elv ične ultrasonografije p ri bolnikih s p ravo  

prezgodn jo puberteto.

Age Pubertal Peak value Pelvic ultrasonography
(years) stage
Starost Pubertetni Maksimalna vrednost Pelvična ultrasonografija
(leta) stadij pri stimulaciji

PH B 17BE2
(pg/ml)

FSH LH
(mU/ml)

BA' HEL2 U Co/Ce R3 ROV LOV* 
(vol. ml)

1 6 1-2 2-3 26 4.8 1.3 +4 yes -  da 1.2 1.4 3
2 8.5 2-3 2-3 10.3 13.2 4.3 +3.8 yes -  da 1.1 3.4 2.2
3 6 1-2 2 < 5 11.1 18.8 +4 yes -  da 1.3 2.3 2.2
4 8 2 2 8.2 1.3 +0.8 no -  ne 1.3 6 3.9
6 8.5 2 1-2 < 5 13.1 2.9 +1.7 - 1 1.6 1.4
7 1.5 1-2 2 < 5 24.6 84.1 +2.1 no -  ne 1.2 - -

8 6.7 1-2 1-2 6 0.45 +1 no -  ne 1.2 3.4 2.2
9 6 2-3 2 < 5 11.4 3.2 + 1.5 no -  ne 1.1 2.7 2.8

10 7.8 2 3 5.8 19 66 +1.9 yes -  da 1.1 3.6 2.4

1 BA: kostna starost
- HEL: hipoehogena endometrijska linija 
3 U Co/Ce R: razmerje med uterinim korpusom in cerviksom 
1 ROV: volumen desnega jajčnika 

LOV: volumen levega jajčnika

The pelvic ultrasonography showed a constantly increased uterine 
U Co/Ce R in all patients but one; the right and left ovary volumes 
(ROV, LOV) were above 2 ml in 7 patients and 8 patients 
respectively. Patient 7 was also examined but it was impossible 
to determine the ovary volume, since there were technical 
problems due to the age; 1.5 years. It was repeated later, after the 
therapy had started, and the ovary volume exceeded 2 ml.
A hypoechogenic endometrial line, an expression of endometrial 
activation typical of the first stages of puberty, was present in only 
5 subjects.

IPT and TPP

The hormonal levels in these two pubertal precocities (pseudo- 
precocious puberties) are frequently normal, so we decided not 
to perform hormonal tests for all patients. When assayed (table 2), 
17BE2 was almost undetectable. One patient in each subgroup had 
a FSH value over 10 mU/ml, but none had a LH level over 10 ng/ 
ml, nor an inversion of FSH/LH ratio. The bone age was only 
slightly increased except in one, an IPP, for whom it was +3 yrs. 
As regards the ultrasonographic evaluations, a hypoechogenic 
endometrial line was never present. The U Co/Ce R exceeded 1 in

Tab. 2. Age, pu berta l stage, horm on al levels, bon e ag e  a n d  pelv ic  
ultrasonography results o f  the patien ts with IPT (a )  a n d  IPP (b).

Tab. 2. Starost, pubertetn i stadij, horm onske vrednosti in pelv ičn a  
ultrasonografija p ri bolnikih z  idiopatsko prezgodn jo telarho (a )  

in idiopatsko prezgodn jo p u barh o  (b).

Age Pubertal Peak value Pelvic ultrasonography
(years)
Starost

stage
Pubertetni Maksimalna vrednost Pelvična ultrasonografija

(leta) stadij pri stimulaciji
a) IPT PH B 17BE2 FSH LH BA HEL U Co/Ce R ROV LOV

(pg/ml) (mU/ml)________________________________(vol, ml)

1 8.3
2 8.6 
3 11

1
1
1

1-2
1-2
1-2

< 5  
< 5

15.2 3.4 -0 ,4
+0.3

no -  ne 
no -  ne 
no -  ne

1.1
1
0.75

0.8
0.3
0.3

0.8
0.46
0.5

b) IPP 
1 6 2 1 < 5 25 2.8 +3 no -  ne 1.8 1.2
2 6.3 2 1 < 5 13.6 3.2 +0.25 no -  ne < 1 0.8 0.6
3 7.8 2 1 < 5 8.4 1.6 - no -  ne 1.2 1.5 1.7

two girls, one with IPT and one with IPP; ROV and LOV were 
constantly below 2 ml, and below 1 ml in 4 patients. In patients IPP 
1 and 3 the volume was similar to that of the patient TPP 6.



Tab. 3- Effect o f  long-acting LH R H analogue on  ovary volum e a n d  
Uterine Body/N eck Ratio in fo u r  TPP patients.

Tab. 3. Učinek dolgo delu jočega LHRH an a log a  n a volum en  
ovarijev in n a  razm erje m ed  korpusom  in vratom uterusa p r i štirih 

boln icah  s p ravo  prezgodn jo puberteto.

Patients
Bolniki

ROV and/or LOV reduction 
Zmanjšanje volumna 

desnega in/ali 
levega ovarija

U Co/Ce R reduction 
Zmanjšanje razmerja 

med materničnim 
korpusom in vratom

3 yes -  da no -  ne
4 yes -  da yes -  da
5 yes -  da no -  ne
7 yes -  da yes -  da

The effect of LHRH analogue on U Co/Ce R and ovaries' volume 
in four TPP patients is presented on table 3, while comparison of 
hormonal and ultrasonographic results in three different pubertal 
precocities are shown on table 4.

Discussion

Many authors report a great variation in the hormonal levels in 
patients presenting precocious signs of pubertal development, 
such as breasts, pubic hair or both (3, 6). The appearance of the 
symptoms does not always follow the typical chronology: first 
thelarche, followed by pubarche (10, 11). Therefore a follow-up 
is necessary, before starting blood examinations and, if necessary, 
therapy. Often when the ultrasonography of the pelvis is per
formed, only two diameters are measured (5, 12), so that it is 
impossible to determine the precise volume of the gonads. In 
different conditions of urine content, the bladder compresses the 
ovaries against the posterior abdominal wall, so that the gonadal 
parameters are not always constant, and the shape of the ovaries 
can change, which makes it difficult to evaluate their width and 
length.
Although one of the aims of the treatment of the TPP is good 
statural prognosis (8), it must be opportune to start the suppression 
of the hypothalamic-hypophisal-gonadal axis earlier, in contrast to 
cun-ent habits, avoiding the risk of a very advanced bone 
maturation, after a too long follow-up of the pubertal develop
ment.
In table 4, we report the comparison of the most significant data 
among the three groups studied.
Bone age is a good index of hormonal secretion, but depends on 
both the estrogen and androgen secretion, and could be advanced 
also in IPP (15-17). The HEL, one of the more precocious 
sonographic signs at the beginning of pubertal development, was 
detectable only in TPP patients, but was is not always present. 
The U Co/Ce R is a good marker of TPP, since it exceeds the value 
1 in 9/10 patients, however, it was increased in 1/3 IPT and in 
1/3 IPP as well. Moreover, during therapy with LHRH analogue, 
it did not decrease in some of the treated subjects (Tab. 4). Our 
findings are not always in accordance with other authors, who 
consider the modification of uterus shape and size a very good 
marker of pubertal development (5, 12, 14). However, Salardi et 
al. demonstrate in an important study of a very large number of 
cases that the modification, but not necessarily the inversion of U 
Co/Ce R, occurs also before the development of the first pubertal 
signs (15).
The volume of at least one ovary had increased to over 2 ml in 8/ 
9 TPP, and in one case was is over 1.5 ml. The IPT and the IPP 
always have volumes bellow 2 ml. During suppressive therapy 
there was reduction of the ovary volume in all patients (table 4). 
Stanhope and other authors also find a significant increase of the 
ovary volume, above the value of 2 ml in patients with precocious 
puberty. The ovary volume was higher in their cases, but the 
patients had a more advanced pubertal stage in comparison with 
our subjects (16). Tato et al. consider the measure of the volume

Tab. 4. Com parison o f  h orm on al a n d  ultrasonographyc results in 
patients with three different pu berta l precocities (TPP, IPT, IPP), 
before (a )  a n d  a fter the supressive therapy (b ) with LHRH an alogu e  

was started.
Tab. 4. Prim erjava horm onskih in ultrazvočnih rezultatov p r i  
bolnikih s prezgodn jo  p ravo  puberteto, p rezgodn jo telarho in 
prezgodn jo p u barh o  p r e d  (a )  in p o  uvedbi (b) supresijske terapije

z  LHRH analogi.
a) TPP IPT IPP

Prava Idiopatska Idiopatska
prezgodnja prezgodnja prezgodnja
puberteta telarha pubarha

17BEZ2 (increase 
(povečan)

3/10 0/3 0/3

LH > FSH 4/10 0/3 0/3

PRL > 10 ng/ml 4/10 0/3 0/3

BA > la 
Kostna starost

9/10 0/3 1/3

HEL (detectable) 5/9 0/3 0/3
Pozitivne hipoehogene 
endometrijske linije

U Co/Ce R > 1 
Razmerje med materničnim 
korpusom in vratom

ROV > 2 ml 7/9 '

9/10 1/3 1/2

Volumen desnega 
ovarija

LOV > 2 ml 8/9 ■
Volumen levega
ovarija

,8/9 0/3 0/3

b)
U Co/Ce R reduction 
Zmanjšanje razmerja med

2/4

koipusom in cerviksom uterusa

ROV and/or LOV reduction 
Zmanjšanje volumna desnega 
in/ali levega ovarija

4/4

a good marker, better than the measure of only two diameters (6). 
There is complete agreement among all the authors, when the 
ovary measure is used to monitor the effect of suppressive therapy 
(5, 6, 12, 16).

Conclusions
Our preliminary data seem to demonstrate that pelvic sonography 
is a very good tool for early diagnosis of a TPP, especially when 
compared with other markers of pubertal development (auxologic 
and hormonal).
The measure of three diameters, and then of the volume of the 
ovaries, seems to be more precise and less variable, especially 
since they take into consideration the different conditions of the 
bladder during the examination, than the methods which use only 
two measures.
Rapid variation of volume at the appearance of first pubertal signs 
becomes evident, soon after the starting of therapy, and often 
before Gn suppression, suggesting that this practical, non-invasive 
and sensitive examination is very promising and indication that be 
started suppressive therapy. Moreover, it is very useful for the 
follow-up of the effects of the drug during suppressive treatment, 
in place of hormonal assay, which is more expensive and more 
invasive.
However, in order to decide exactly when to start LHRH analogue 
therapy, a larger experience with a greater number of cases is 
necessary.
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A bstract — Background. The a im  o f  therapy o f  precociou s puberty  
is to stop the progression o f  puberty  in order to prevent the short f in a l  
stature a n d  the associated  psychosocial problem s. In the present 
study the value ofslow -release an alogu e o f  gonadotropin-releasing  
horm one (LHRH), Decapeptyl CR, which can  induce a  selective 
a n d  reversible suppression o f  the p itu itary-gonadal axis a n d  thus 
progression o f  puberty, w as evaluated.

Methods and results. Seven girls ag ed  from  4 .75 to 9-21 years with 
central p recocious puberty w ere treated f o r  6  to 24  months with a  
slow-release gonadotropin-releasing agonist Decapeptyl CR every 4 
weeks intram uscularly in a  dose o f 6 0 -8 0  pg/kg.During treatment, 
the bon e ?naturation slowed, height velocity decreased  an d p red ict
ed  adu lt height im proved in a ll cases except one. In an other patien t  
with both growth horm one deficiency a n d  central precocious  
puberty treated with LHRH agonist a n d  growth horm one, bone 
m aturation was norm alised  a n d  pred icted  adu lt height signifi
cantly increased. A rap id  decrease in breast enlargem ent a n d  a  
halt in p u b ic  h a ir  developm ent were observed. Side effects o f  
Decapeptyl CR were m inim al.

Conclusions. Treatment with Decapeptyl CR was very effective in 
the long-term suppression o f  g o n a d a l activity in children with 
central p recocious puberty. Secondary sex characteristics show ed  
no progression during treatment, a n d  pred icted  adu lt height 
in creased  in most o f  patients.

Introduction
The goal of therapy for children with precocious puberty (PP) is 
to stop the progression of puberty in order to avoid associated 
psychosocial problems and to improve the final height. Slow- 
release analogues of gonadotropin-releasing hormone (LHRH) 
can induce a selective and reversible suppression of the pituitary- 
gonadal axis. This treatment has become the therapy of choice for 
central precocious puberty (CPP) in children (1-5). The treatment

K ljučne besede: prezgodn ja puberteta: rast: agonist gon ado- 
tropinskih pobu dn ih  horm onov Decapeptyl CR

Izvleček — Izhodišča. Cilj zdravljen ja prezgodn je pubertete j e  
zaustaviti napredovan je pubertetnega razvoja in tako preprečiti 
psihosocialne problem e, k i spremljajo prezgoden  spolni razvoj ter 
relativno m ajhno končno višino. V prispevku j e  predstavljena  
klin ična učinkovitost agonista gonadotropinskih pobu dn ih  hor
monov, k i om ogoča selektivno in reverzibilno supresijo hipofizno- 
g on ad n e osi in tako zaustavlja pospešen spolni razvoj.

Metode in rezultati. 7 deklic s centralno prezgodn jo puberteto, 
starih 4, 75 d o  9,21 leta, j e  bilo zdravljenih 6  do  2 4  mesecev s p očas i 
delujočim  agonistom  gonadotropinskih pobu dn ih  horm onov De- 
capeptylom CR v doz i 6 0 -8 0  gg/kg vsakih 4 tedne intramuskular- 
no. M ed zdravljenjem  se j e  kostno dozorevan je upočasnilo, hitrost 
rasti zm an jša la  in predv idena kon čn a višina p ov eča la  v vseh 
prim erih  razen  enem . Pri bolnici s pom an jkan jem  rastnega hor
m ona in centralno prezgodnjo puberteto, k i j e  bila zdravljena z  
rastnim horm onom  in Decapeptylom CR, se j e  kostna starost 
norm alizirala in predv idena končna višina pom em bn o povečala. 
Pri vseh dek licah  se j e  velikost žleznega tkiva v predelu  prsi naglo 
zm anjšala, p u b ičn a  poraščenost p a  ni napredovala. Stranski 
učinki zdravljen ja so bili m inim alni.

Zaključki. Uporaba D ecapeptyla CR s e je  izkaza la  kot zelo učinko
vita p r i supresiji aktivnosti spolnih ž lez  otrok s centralno prezgod
njo puberteto. M ed zdravljenjem  seku n d am i spolni zn ak i niso 
napredovali in predv iden a kon čn a  višina s e j e  zvečala  p ri večini 
bolnic.

has been effective in suppressing clinical and biochemical features 
of CPP (6).
It has been shown to be effective in decacelerating skeletal 
maturation. Growth velocity reverts to prepubertal levels.
It is speculated that the final height would improve but up to now 
there are no sufficient data available. Continued longitudinal 
studies of final adult stature in CPP patients treated with LHRH 
agonist are required to characterize the full impact of pituitary- 
gonadal suppression on growth.



Tab. 1. C linical d a ta  o f  patien ts a t  the beginning o f  treatment. 

Tab. 1. K linični p od a tk i bolnikov n a  začetku  zdravljenja.

Patient
Bolnik

Age
Starost

Height
Višina

Bone age 
Kostna starost TH PAH B P Etiology

Etiologija

yr / leta cm SD yr / leta SD cm cm

B. M. 6.73 129 +2.0 11.5 +6.7 157 144.8 3 2 Cystis arachnoidalis
B. D. 8.33 136 +1.5 11 +3.9 156.5 154 3 2 Idiopathic -  Idiopaticna CPP
L.M. 8.45 123 + 1.2 11.5 +3.9 170.5 151.5 4 2 Hydrocephalus
Z. S. 6.49 139.7 +4.0 9 +3.7 164.1 176.8 3 2 Idiopathic -  Idiopaticna CPP
M. A. 6.26 134.1 +3.6 12 +7.4 162 158.7 2 2 Idiopathic -  Idiopaticna CPP
V. An. 9.21 125.5 -1 .0 11.5 +3.4 164 140.9 3 2 Glioma piloides
V. A. 4.75 113.5 +1.7 7 +2.9 159 159.4 4 1 Glioma piloides

TH -  Target height 
Ciljna višina

PAH -  Predicted adult height
Predvidena končna višina

B -  Breast stage
Stadij razvoja prsi

P -  Pubic hair stage
Stadij razvoja pubične poraščenosti

CPP -  Central precocious puberty
Centralna prezgodnja puberteta

Tab. 2. A uxological d a ta  during 24-m onth treatm ent with Decapeptyl CR f o r  Vgirls.

Tab. 2. P odatki o  rasti 7 deklic  m ed  24-m esečnim  zdravljenjem  z  D ecapeptylom CR.

Patient
Bolnik

At the beginning 
Začetek

After 6 month 
Po 6 mesecih

After 12 month 
Po 12 mesecih

After 18 month 
Po 18 mesecih

After 24 month 
Po 24 mesecih

TH
cm

PAH
cm

BA/CA HV
cm/y

PAH
cm

BA/CA HV
cm/y

PAH
cm

BA/CA HV 
cm/y

PAH
cm

BA/CA HV
cm/y

PAH
cm

BA/CA HV 
cm/y

B. M. 157 144.8 1.7 15 151.5 1.6 13 154 1.4 6 156.3 1.5 4.8
B. D. 156.5 154 1.3 8 156.9 1.2 5 156.5 1.2 5 155.+ 1.2 5 153.1 1.2 3
L. M. 170.5 151.5 1.3 1 151.6 1.3 0.8 147.5 1.3 2.4 145.7 1.3 1.6
Z. S. 164.1 176.8 1.3 11 171.4 1.4 5.6 161.8 1.4 3
M. A. 162 148.7 1.9 9 151.3 1.7 6
V. An. 164 140.9 1.2 3 143 1.2 3 144.6 1.1 5 146.8 1.1 8 148.7 1.0 6
V. A. 159 159.4 1.4 7 161.3 1.4 7 160.4 • 1.3 3 157.7 1.3 5 158.3 1.2 5

TH -  Target height PAH -  Predicted adult height BA -  Bone age CA -  Chronological age HV -  Height velocity y -  year
Ciljna višina Predvidena končna višina Kostna starost Kronološka starost Hitrost rasti leto

The LHRH analogues are molecules with amino-acid substitutions 
of the naturally occurring decapeptide, which were selected 
because they prolong its half-life. The basis for this treatment is the 
interference with the episodic secretion of gonadotropins in 
response to a sudden burst of LHRH, resulting in stimulation of LH 
and FSH release. The initial response to this stimulation may be 
gonadotropin release (7). Long-term administration of these 
agonists leads to pituitary desensitization, and to total refractori
ness to further stimulation by natural LHRH. Six agonist analogues 
have been developed and tested in children with CPP since 1980s. 
We would like to present our experience with the slow-release 
LHRH agonist triptorelin [D-Trp-LHRH -  Decapeptil controlled 
release 3.75 (D-CR)] in a group of 7 girls with CPP treated for a 
period of 6 to 24 months.

Patients and methods

Patients

Seven girls with CPP were treated with D-CR every 4 weeks 
intramuscularly (60-80 pg/kg). Clinical features at the beginning 
of treatment are given in table 1.
The diagnosis of CPP was based on visible sexual maturation prior 
to 8 years of age, advanced bone maturation and pubertal pattern 
of gonadotropin response to an exogenous bolus of 100 pg 
synthetic LHRH (gonadorelin hydrochloride) with LH and FSH 
measured at 0, 10, 20, 30, 60 and 120 minutes (8). Peripheral 
precocious puberty was excluded by an ovarian ultrasound. 
Calculation of the triptorelin dosage was based on the clinical 
impression of suppression of puberty and on the suppression of 
the luteinizing hormone response after LHRH administration. 
LHRH test was performed at the beginning of treatment, 1 week, 
1 month and every 6 months after the beginning of treatment. 
One of the girls had previously received treatment with a short 
acting LHRH agonist (Suprefact) for a period of 36 months.

Methods

Height and pubertal stage were assessed every month by the 
method of Tanner. Height was measured using a wallmounted 
Harpenden Stadiometer.
X-rays of the left hand were taken every 6 months and the bone 
age was determined by one observer according to the method of 
Greulich and Pyle (9). Height percentile and SD score, target 
height (TH) and predicted adult height (PAH) were calculated on 
KABI VITRUM Growth Computer Mannes (10).

Results

Sex characteristics

Treatment with LHRH agonist suppressed basal and peak LHRH- 
stimulated gonadotropin level within the first week. The level 
of gonadotropins remained suppressed throughout long-term 
LHRH-agonist therapy.
We observed a rapid decrease in breast enlargement and a stop in 
pubic hair development. Menses ceased in M. A. postmenarchal 
girl 2 weeks after the first injection.

Auxological characteristics

Our patients were treated with LHRH-agonists in the period of 6 
to 12 months. The patient L. A. was, prior to the treatment with 
Decapeptyl, treated with Suprefact for 36 months. The patient 
V. An. developed, apart from CPP, also growth hormone deficien
cy and hypothyreosis due to TRH deficiency. We started the 
levothyroxine substitution eleven months before the treatment 
with Decapeptyl CR and 4 months after Decapeptyl growth 
hormone substitution was initiated (fig. 1).
Auxological data during the treatment are given in the table 2. 
One of the goals of the PP treatment is to improve the final height. 
Every six months we calculated the adult height prediction. In all
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Fig. 1. Growth chart o f  patien t V. A. 

Sl. 1. Krivulja rasti bolnice V. A.

of our patients, a tendency of improvement in adult height 
prediction was shown, except in patient L. M.
As a measure of bone maturation we used the ratio of bone age 
to the chronological age (BA/CA). During treatment there was a 
decrease in BA/CA ratio (fig. 2).

There was also an obvious decrease in height velocity during the 
first 6 months of therapy in most of our patients (fig. 3).
LHRH agonists proved to be useful in combination with growth 
hormone in the treatment of patient V. An. who, apart from CPP, 
also had growth hormone deficiency.

cm

S1. 2. R azm eije kostne in kronološke starosti deklic m ed  zdravlje
njem z  Decapeptylom CR. Sl. 3. Hitrost rasti deklic m ed  zdravljenjem  z  Decapeptylom CR.



Side effects
All girls complained of pain during injections, but showed good 
compliance. At the beginning of treatment, one of them had 
recurrent episodes of hot flushes and moodiness.

Discussion

Superactive LHRH agonists, synthetic analogues of the amino acid 
sequence of the natural LHRH decapeptide, are preferred in 
treatment of true PP (12).
Sexual steroid level returned to prepubertal values and the 
response to LHRH was almost completely suppressed during the 
treatment. Secondary sex characteristics showed no progression 
during prolonged treatment. The successful LHRH-agonist treat
ment reduced emotional disorders.
One of the goals of the treatment is to attain normal mature height. 
Predicted adult height (PAH), calculated on height measurements 
and bone age is difficult to estimate in children with precocious 
puberty (11). The effective therapy improved PAH.
So far only two studies have reported the achieved final height 
after treatment with LHRH agonist (13,14). In seven out of 8 treated 
girls, final height was greater than predicted adult height at the 
beginning of therapy (13). The accumulating data on final height 
in children treated with LHRH agonists are needed.
In our study, only L. M., previously treated with a short-acting 
LHRH agonist for a period of 36 months, showed a decline in PAH. 
However, other authors have not noticed any decline in PAH 
during therapy with short-acting LHRH agonists.
We excluded GH deficiency as a cause of abnormal growth of 
patient L. M. In patient V. An., who has not only CPP but also GH 
deficiency, there has been a normalization of BA/CA ratio, and an 
increase in PAH. Effectiveness of this kind of treatment has also 
been reported in a study of Cara et al. (16).

Conclusion

Treatment with triptorelin in our study was effective. Secondary 
sex characteristics showed no progression during prolonged 
treatment and predicted adult height increased during the treat
ment in most of our patients.
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Abstract — Background. In patien ts treated f o r  H odgkin ’s d isease  
(HD) a n d  soft tissue a n d  bon e sarcom as (SA) in ch ildhood  by 
surgery, chem otherapy a n d  radiotherapy late sequ elae including  
en docrin e dysfunction a re  com m on.

Patients and methods. Standard endocrionolog ical tests were used  
to determ ine en docrine fu n ction  in 23  patients, 14 (4 fem ales, 10 
m ales) treated f o r  HD a n d  9  (2  fem ales, 7 m ales) f o r  SA In this 
group, 8  patien ts were su fferingfrom  sarcom a o f  the soft tissue a n d  
on e fr o m  osteogenic sarcom a. The m ean  age a t  diagnosis f o r  the 
patien ts with HD was 10.4 y ears (range 5 .0  to 14.0), w hile f o r  the 
patien ts with SA it was 9 .5 y ears  (range 5 .0  to 13-2).
The m ean  ag e a t  the tim e o f  the follow -up exam ination  f o r  the 

patien ts with HD w as 2 2 .2 years (range 17.3 to 3 0 ) a n d  18.8years  
(range 1 6  to 22 ) f o r  the patien ts with SA.
The evaluation  w as p er form ed  a t  least 5  years a fter the treatment, 
the m ean  interval being 1 1 .7 years (range 5 -2 1 )  f o r  the patients  
with HD, a n d  9-3 years ( range 6 -1 2 ) f o r  the patients with SA.

Results. Endocrine dysfunction was fo u n d  in over 80% o f  a ll 
treated, a n d  it was clinically evident only in 26%. We detected a  
high prevalen ce o f  hypothalam o-pituitary-gonadal dysfunction  
d u e to g o n a d a l lesion com prising 11 (78.6% ) patients with HD a n d  
7 (77.8% )patients with SA.
Thyroid dysfunction w as fo u n d  in 7 (30.4% ) patien ts exam ined, 

prim ary  latent hypothyroidism in 3 patien ts with HD a n d  in 2  with 
SA, secon dary  hypothyroidism in on e patien t with HD a n d  in on e  
with SA.
There were 2  cases o f  ad ren a l dysfunction, on e in a  patien t with HD 
a n d  on e in a  patien t with SA.
Pituitary dwarfism  with d im in ished  levels o f  growth horm on e a n d  
IGF I  was fo u n d  in one p atien t treated f o r  SA.

Conclusion. A ccording to the results o f  ou r study, f o r  the patients  
f o r  HD a n d  SA in childhood, the fu n ction  o f  the hypothalam o- 
pitu itary-gonadal axis a n d  o f  the thyroid g lan d  shou ld  be assessed  
a t fr equ en t intervals in order  to detect en docrionolog ical ab n or
malities a n d  to introduce a  replacem ent therapy w hen necessary.

K ljučne besede: otroci; m aligna obolen ja; zdravljenje; en do
krine m otnje

Izvleček -  Izhodišča. Zdravljenje H odgkinove bolezn i (HB) in 
sarkom ov (SA) v otroštvu s kom binacijo  operativnega zdravljenja, 
kem oterapije in obsevan ja im a z a  posled ico  okvaro številnih p a -  
renhim atozn ih  organov in tudi endokrin ih  žlez.

Bolniki in metode. Predstavljeni so rezultati endokrinološkega  
testiranja 23  bolnikov, 14 (4  ženskega spola (Ž), 10 moškega spola 
(M) s HB in 9  (2  Ž, 7M) s  SA.
B oln iki s HB so bili o b  d iagn oz i stari 10,4 let (razpon  5 ,0  d o  14,0), 
boln iki s SA p a  9 ,5  let (razpon  5 ,0  do  13,2).
Bolniki s HB so bili ob  testiranju stari povprečno 22 ,2  let (razpon  
17,3 do  30), boln iki s SA 18,8 let (razpon  16 do  22).
Interval m ed  kon cem  zdravljen ja in testiranjem j e  bil daljši od  5  let, 
p r i HB povprečno 11 let (razpon  5  do 21), p r i bolnikih s  SA 9,3 let 
(razpon  6  do  12).
Za ocen o sm o uporabili stan dardn e teste z a  testiranje posam ezn ih  
endokrin ih  ž lez  in h ipotalam o-hipofizne osi.

Rezultati. E ndokrina disfunkcija j e  b ila prisotna p r i več kot 80%  
bolnikov, klin ično m anifestna p r i 26%.
Ugotovili sm o visoko prevalenco h ipotalam o-hipofizno-gonadne  
disfunkcije z a ra d i okvare g o n a d  in sicer p r i 78,6% bolnikov s HB 
in 77,8% bolnikov s SA.
Motnje v delovanju  ščitnice sm o ugotovili p r i 7 (30,4% ) bolnikih, 
prim arn o  latentno h ipotireozopri 3  bolnikih s HB in 2  bolnikih s 
SA, seku n darn o hipotireozo p r i enem  boln iku  s HB in enem  s  SA. 
D isfunckija nadledvičn ih  ž lez  j e  bila prisotna p r i 2  bolnikih, enem  
s HB in en em  s SA.
Pri enem  boln iku  s SA sm o ugotovili h ipofizno nanosom ijo z  
nizkim i vrednostm i rastnega horm on a in rastnega fa k to r ja  IGF I.

Zaključki. Rezultati naše študije kažejo, d a  so p r i bolnikih, zdrav
ljenih z a ra d i HB in SA v otroštvu, potrebn e pogoste an a liz e  
hipotalam o-h ipofizno-gonadne osi in ščitnice z a ra d i zgodnje  
ugotovitve m ožn e en dokrin e disfunkcije in uvedbe nadom estnega  
zdravljenja, v ko likor j e  to potrebno.



Introduction

The combination surgery, chemotherapy and radiotherapy has 
greatly improved the long-term survival of children with Hodg
kin’s disease (HD) and sarcoma (SA), but the intensive therapies 
can lead to different late sequelae including endocrine dysfunc
tions (1-5).
The aim of our study was to determine endocrine function in our 
patients who were treated for HD and SA in childhood.

Patients and methods

From 1986 to 1991, 23 patients treated in childhood were studied. 
There were 14 patients with HD (4 females, 10 males) and 9 with 
SA, 8 of the soft tissue and one osteogenic (2 females, 7 males). The 
selection was based on patient’s consent, age over 15 years at the 
time of the follow-up (f/u) examination and the follow-up period 
exceeding 5 years.
The mean age at diagnosis was 10.4 years (range 5.0-14.0) for the 
patients with HD, and 9-5 (range 5.0-13.2) for the patients with SA. 
At the time of f/u the mean age of the patients with HD was 22.2 
years (range from 17.3 to 30.0), while that of the patients with SA 
was 18.8 years (range from 16.0 to 22.0). The post-treatment 
evaluation for the HD group was performed at the age of 11.7 
(range 5.0-21.0); and for the SA patients at 9.3 years (6.0-12.0). 
Most patients with HD were treated with 6 cycles of MOPP. In 
addition, radiation therapy (RT) ranging from 30 to 40 Gy was 
applied to one of several areas involved, depending on the extent 
of the HD. One patient treated with the combination of MOPP- 
ABVD received only 3 cycles RT, and no radiation therapy. Two 
patients had no chemotherapy.
The patients with SA were treated with surgery, chemotherapy and 
radiation. Chemotherapy for most of the patients included cyclo
phosphamide, actinomycin D, vincristine D, vincristine (VAC) +/ 
-  adriamycin following the so-called T-2 or T-6 or T-10 protocols 
of Memorial Hospital, described by Memorial -  Sloan Kettering 
Cancer Center, New York City investigators (6-8). Bleomycin and 
methotrexate were added in some cases. The doses of radiation 
varied from 30 to 60 Gy (Tab. 1).
All patients underwent general physical examination. Height, 
weight and clinical abnormalities were recorded, as well as Tanner 
stages of pubic hair and genital development, and the onset and 
the course of puberty.

Endocrine assessment

Thyroid status was assessed by measurement of the serum 
concentration of T4, T3 (RIA method, SPAC, Mallincrot) and 
thyroid stimulated hormone (TSH) (DELFIA-LKB) in basal state 
and 30 minutes after stimulation with 100 meg of thyrotropin 
releasing hormone (TRH) i. v. At the same time, basal and 
stimulated levels of prolactin (DELFIA-LKB) were analysed. 
Stimulation test for evaluation of growth hormone (RIA-GH, 
Pharmacia) consisted of L-DOPA (250 mg orally if body weight 
was <30 kg, 500 mg when >30 kg) and propranolol (0.75 mg per 
kg, not exceeding 40 mg). Growth hormone (GH) was measured 
60 and 90 minutes after the onset of sleep; deficiency was defined 
as a GH level <10 mcg/1 after stumulation. In some patients only 
IGF I values were determined by the IRMA-IGF-I, DSL method. 
Testosterone (RIA, IMUNOTECH) and estradiol (DELFIA-LKB) 
levels were measured in the basal state. Concentrations of LH and 
FSH (DELFIA-LKB) were determined before and 10, 20, 30, 60 
minutes after i. v. administration of 100 meg gonadotropin

releasing hormone (GnRH). Examination of sperm for azoosper
mia was done on 2 patients upon their own wish.
Basal and stimulated levels of cortisol in serum (AMERLITE 
METHOD) 60 minutes after i. v. application of 250 meg of synthetic 
ACTH were determined between 7 and 9 a. m.

Results
The abnormalities found at physical examination in the course of 
puberty and the results of endocrine evaluation are presented in 
tables 1 and 2.
Growth hormone: GH was evaluated in 17 patients. Subnormal 
stimulated levels (<10 mcg/1) but normal IGF I values were found 
in 6 patients (Nos. 5, 7, 9, 10, 15, 19) (HD: n=4, SA: n=2). Pituitary 
dwarfism with diminished levels of GH and IGF I was found in one 
patient (No. 18), while for 6 others only IGF I values were 
determined, which were all in normal range (Nos. 11, 12, 13, 14, 
17, 23).
Thyroid: Thyroid dysfunctions were found in 7 patients. Though 
T4 and T3 levels were normal (some of them close to the low 
normal range), primary latent hypothyroidism with either normal 
or elevated basal TSH levels and hyperresponsiveness to TRH was 
found in 5 patients (Nos. 2, 7, 13, 16, 19) (HD: n=3, SA: n=2). 
Decreased basal and stimulated TSH levels were found in two 
patients (Nos. 6, 20) (HD: n=l, SA n=l). Of the 7 patients with HD 
who had irradiation of the neck with incidental exposure of the 
thyroid, 3 (Nos. 13, 16, 19) had thyroid dysfunction. Of the 4 
patients (Nos. 16, 17, 18, 19) with SA who had irradiation of the 
neck, 2 (Nos, 16, 19) had thyroid dysfunction. Two patients (Nos. 
7 and 20) with thyroid dysfunction had no irradiation of the neck. 
Hapothalamo-pituitary-adrenal axis: Low levels of cortisol and 
exaggerated response to ACTH indicating a hypothalamo-pitu- 
itary-adrenal dysfunction were found in one patient treated for HD 
(No. 5). In one patient treated for SA (No. 21), low basal and 
normal stimulated levels of cortisol were measured, while another 
one (No. 22) had high basal and stimulated levels of cortisol. 
Hypothalamo-pituitary-gonadal axis: Dysfunctions were found in 
11 patients treated for HD (F=2, M=9) (78.6%). Three males had 
decreased basal levels of testosterone (Nos. 10, 13, 14); two of 
them were treated with MOPP and irradiation, one received only 
irradiation (inverted Y). One female (No. 9) had decreased values 
of estradiol and blunted response of FSH to stimulation. She was 
considered to be sterile after 3 years of childless marriage. Now, 
five years after hormonal investigations, she is pregnant. Elevated 
values of LH in the basal state were found in 7 patients (F=2, M=5) 
(Nos. 1, 2, 3, 6, 7, 8, 10), while an exaggerated response to Gn
RH was found in 8 (F=2, M=6) (Nos. 1, 2, 3, 4, 7, 8, 10, 12). 
Increased FSH values in basal and stimulated condition were 
discovered in 8 patients (F=l, M=7) (Nos. 1, 3, 4, 6, 7, 10, 12, 14) 
who had MOPP and RT above the diaphragm. In one female and 
in one male patient (Nos. 9, 13), only basal FSH values were 
elevated. In those with hypogonadism, infertile marriage was 
registered in 3 (Nos. 1, 4, 7) and azoospermia was proven in two 
patients (Nos. 4, 7). Two of the patients were obese; one of the two 
also exhibited gynecomasty. Puberty occurred late in one case 
(No. 2).
Out of the 9 patients with SA, primary gonadal dysfunction was 
found in 7 (F=l, M=6) (77.8%). In two males (Nos. 18, 20), 
eunuchoid proportions were registered. Increased levels of testos
terone were found in one female (No. 22). Increased levels of LH 
in basal and stimulated conditions were found in 5 male patients 
(Nos. 15 ,16,18, 20, 23). Exaggerated response of normal basal LH 
values was found in one female (No. 22) and one male (No. 17). 
Elevated levels of FSH were observed in 5 patients (F=l, M=4) 
(Nos. 16, 18, 20, 22, 23). Among the patients treated for SA, one 
female (No. 19) who had VAC and one male who had T2 (No. 21) 
and no radiation had hormone levels within the normal range.



T a b . i . Age at treatm ent a n d  study, clin ical abnorm alities a n d  en docrine dysfunction in patien ts treated f o r  HD a n d  SA.

T a b . i . Starost bolnikov, zdravljen ih z a rad i HB in SA ob  začetku  zdravljenja, v času  endokrinološkega testiranja k lin ične značilnosti
in endokrine motnje.

Pts. Sex Age (years) at Years Diagnosis Therapy Clinical abnormalities
no. treat. study F/U surgery radiation (dose) Cht

Št. Spol Starost (leta) Trajanje Zdravljenje Klinični znaki
pri- ob začetku v času sled. kirurško obsevanje (doze) kemoterapija
mera zdravi j. test.

HD
HB

1 F 13 23 10 HD III 30 Gy neck bil., mediastinum, 
paraaort.

MOPP obesity, spontaneous abortion at 22 years, sterility

Z 13 23 10 HD III 30 Gy vrat obojestr., mediastinum, 
paraaort. bezg., vranica

debelost, spontan splav pri 22 letih, sterilnost

2 M 12 26 14 HD III 30 Gy TNI-spleen MOPP ratard puberty, atrophy of soft tissue, hypothyrosis
M 12 26 14 HD III 30 Gy vse bezgavčne regije, vranica pozna puberteta, atrofija mehkih tkiv, hipotireoza

3 M 13 23 10 HD III laparatomy 30 Gy TNI + spleen MOPP atrophy of neck
M 13 23 10 HB III laparatomija 30 Gy, vse bezgavčne regije, vranica MOPP atrofija vratu

4 M 10 22 12 HD II laparatomy 30 Gy, neck bil. MOPP astenia, azoospermia
M 10 22 12 HB II laparatomija 30 Gy, vrat obojestr. MOPP astenija, azoospermia

5 F 13 22 9 HD II laparatomy 30 Gy, mediastinum, neck bil. MOPP obesity, one child
Ž 13 22 9 HB II laparatomija 30 Gy, vrat obojestr. MOPP debelost, 1 otrok

6 M 5 18 12 HD III laparatomy 37,5 Gy neck + inverted Y MOPP astenia, caries, short stature
M 5 18 12 HB III laparatomija 37,5 Gy, vrat, polje obrnjenega Y MOPP astenija, karies, nizka rast

7 M 12 24 12 HD I 40 Gy, inverted Y - bilateral gynecomastia, azoospermia
M 12 24 12 HB I 40 Gy, polje obrnjenega Y - obojestr. ginekomastija, azoospermija

8 F 11 22 11 HD III 30 Gy, neck MOPP atrophy of neck
Ž 11 22 11 HB III 30 Gy, vrat MOPP atrofija vratu

9 F 9 24 15 HB III 30 Gy mediastinum paraaort. lgl. MOPP none-pregnant
Ž 9 24 15 HB III 30 Gy, mediastinum paraaort. 

bezgavke
MOPP noseča

10 M 12 21 9 HD III 30 Gy mediastinum paraaort. lgl. MOPP none
M 12 21 9 HB III 30 Gy, mediastinum paraaort. 

bezgavke
MOPP

11 M 14 19 5 HD II MOPP, ABVD none
M 14 19 5 HB II MOPP, ABVD -

12 M 5 8 13 HD III 30 Gy TNI MOPP soft tissue atrophy, short stature
M 5 8 13 HB III 30 Gy, vse bezgavčne regije MOPP atrofija mehkih tkiv, nizka rast

13 M 6 17 10 HD II laparatomy 36 Gy neck bil. MOPP none
M 6 17 10 HB II laparatomija 36 Gy vrat obojestr. MOPP -

14 M 9 30 21 HD II 40 Gy inverted Y - left fern, nerve paresis, muscle atrophy of the left leg
M 9 30 21 HB II 40 Gy inverzni Y

"

pareza levega femoralnega ž., mišična atrofija leve 
noge

SA
SA
15 M 5 16 11 liposarcoma orbitae dex. extenteration 50 Gy - asymetry of face and orbit, occurence of the third

dentition
M 5 16 11 liposarkom desne orbite izprazn. celotne orbite 50 Gy - asimetrija obraza in orbit, tretja denticija

16 M 10 22 12 ERMS* auriculare sin., excicion, 60 Gy VAC atrophy of the left side of the face, epilepsy (treated
lymph node metast. lymphadenectomy by Tegretol)

M 10 22 12 ERMS* levega uhlja. odstranitev tumorja in 60 Gy VAC atrofija leve polovice obraza.
metastaze v bezgavkah priz. bezgavk epilepsija (th. s. Tegretolom)

17 M 13 19 6 ERMS* epipharyngis -  * 46 Gy T+T2 soft tissue and bone atrophy of the right side of face
M 13 19 6 ERMS* epifaringsa 46 Gy t 6+t 2 atrofija mehkih delov in kosti desne polovice obraza

18 M 9 19 10 ERMS* epipharyngis -  50 Gy VAC blindness, bilateral atrophy of the face,
lymph node metast. eunuchoid skeletal proportions, pituitary dwarfism

M 9 19 10 ERMS* epifaringsa z 50 Gy VAC slepota, atrofija obraza, nizka rast z
metastazami v bezgavkah evnuhoidnim videzom, hipofizna nanosomija

19 F 13 16 2 ERMS* lymph node 
metast., cheek

extirpation 40 Gy VAC atrophy of the neck

Ž 13 16 2 ERMS* lica z metastazami odstranitev 40 Gy VAC atrofija vratu
v bezg.

20 M 11 21 10 ERMS* paratesticular orchiectomy — 
lymphadenectomy

VAC eunuchoid skeletal proportion

M 11 21 10 ERMS* ob testisu odstranitev testisa -  
in bezgavk

VAC evnuhoidni videz

21 M 6 16 10 synovioma right knee excision (2XX) - T, none (champion in riding)
M 6 16 10 synoviom desnega kolena odstranitev (2XX) - T, -  (prvak v jahanju)

22 F 12 18 6 femur osteosarcoma AK amputation T10 prothesis
Z 12 18 6 osteosarkom stegnenice amputacija - T10 proteza

23 M 6 17 11 ERMS* left scapular region excision 36 Gy VAC muscular atrophy in the left scapular region
M 6 17 11 ERMS* podr. leve lopatice odstranitev 36 Gy VAC atrofija mišic v področju leve lopatice

TNI == total nodal irradiation ERMS* = embryonal rhabdomyosarcoma
obsevanje vseh bezgavk embrionalni rabdomiosarkom



Tab. 2. Results o f  en docrin e investigations in patien ts treated f o r  HD (a )  a n d  SA (b). 

Tab. 2. Rezultati endokrinoloških preiskav p r i bolnikih, zdravljen ih z a ra d i HB (a )  in SA (b).

Case T4 
Bolnik (nmol/1)

TSH
basal

baz.
vred.

(mU/1)
maximal

max.
vred.

Cortisol
(nmol/1)

basal maximal 
baz. max. 
vred. vred.

Testosteron
(nmol/1)

Estradiol
(nmol/1)

LH
(mU/1)

basal maximal 
baz. max. 
vred. vred.

FHS
(mU/i)

basal maximal 
baz. max. 

vred. vred.

GH (mog/1) 
rastni hormon 
basal maximal 
baz. max. 
vred. vred.

IGFI (U/D

(a)
1 111 2.70 19.20 534 1020 2.45 0.13 14.5 28.7 19.6 29.6 1.5 13.9 1490
2 81 4.40 25.90 348 959 17.90 0.03 15.6 26.1 9.2 8.9 1.1 43.1 1530
3 102 1.60 9.30 690 954 24.00 0.11 16.8 103.0 15.6 31.7 0.4 56.2 -
4 96 2.12 10.60 434 1443 23.50 0.09 6.9 64.3 17.9 39.9 1.0 1.7 -

5 120 1.31 18.39 172 630 2.20 0.36 3.1 15.4 8.2 12.4 0.9 5.1 2266
6 103 0.94 0.76 401.2 603.5 29.90 0.05 9.5 12.1 24.6 25.0 0.2 50.1 1979
7 135 4.14 33.84 534 949 17.30 0.10 14.7 89.2 32.2 67.1 0.8 1.7 990
8 109 1.60 11.50 282 756 1.72 0.43 17.2 58.5 11.3 15.3 0.7 13.0 840
9 104 1.54 15.40 316 660 2.50 0.06 6.2 12.2 4.6 5.1 0.3 3.8 1394

10 74 1.01 7.86 421 796 10.40 0.16 19.7 81.7 32.1 68.1 0.06 6.6 2864
11 134 2.32 14.00 636 1346 18.20 0.02 1.6 23.3 8.9 21.8 - - 779
12 114 1.77 15.22 398 652 17.20 0.25 3.8 35.2 12.6 27.9 - - 1501
13 89 4.62 53.20 441 1269 10.60 0.07 6.0 24.1 15.5 21.5 - - 2732
14 105 1.60 11.80 626 946 9.20 0.10 4.9 22.0 21.0 35.2 - - 870

(b)
15 108 2.00 11.80 361 804 28.12 0.03 10.5 24.1 8.5 12.1 0.9 6.6 900
16 94 2.90 27.10 716 1083 19.63 0.14 31.3 105.0 67.7 91.1 2.1 23.2 480
17 123 3.38 23.18 263 478 15.00 0.08 5.8 34.5 9.3 17.6 - - 970
18 134 2.90 9.30 453 741 13.81 0.08 10.6 36.2 13.0 25.0 0.6 1.8 280
19 114 5.84 37.66 767 1124 1.50 0.29 2.90 11.5 7.2 10.0 0.3 1.1 585
20 81 0.04 3.35 542 844 15.30 0.24 14.7 53.7 10.6 16.7 0.1 13.6 2986
21 94 2.90 15.30 180 387 14.40 0.04 8.3 - 9.1 - 0.7 54.7 430
22 95 2.43 14.90 1032 1280 4.40 0.97 6.9 64.4 11.5 27.6 1.1 16.9 5238
23 128 1.73 13.17 372 751 16.90 0.14 10.9 72.4 23.2 37.7 - - 1266

Normal range 
Normalni razpon 
53-182

0.17-25.00
4.05

at 8 a. m. 
ob 8. uri 
200-690

after puberty 
po puberteti 

M

M basal basal 
moški bazalna vrednost bazalna vrednost 
0-0.20 M M

0.0-5.6 >10 423-3790

moški F moški moški
13.7-35.4 ženska 1-8.4 1-10.5

F 0.13-0.78 F F
ženska 
1.0-3.0

ženska ženska
1.6-9.3 2.6-9.3

(phollic. phase) (phollic. phase) 
(folikulama faza) (folikularna faza)

Discussion

There was a high prevalence of endocrine dysfunction, exceeding 
80%, in our patients treated for Hodgkin’s disease and bone and 
soft tissue sarcomas. Clinically evident somatic abnormalities were 
caused by endocrinologic deficiency only on 5 cases (22%) (Nos. 
1,2,7,18,  20), while all others were due to tumor, radiation therapy 
or surgery. There was only one case of clinically evident pituitary 
dwarfism, in patient No. 18 whose height and weight were below 
the 3rd percentile. Primary hypogonadism and eunuchoid propor
tions were also found in this patient. He was treated at the age of 
9 for nasopharyngeal rhabdomyosarcoma; the value of radiation 
included the base of the skull, consequently the pituitary gland 
received 50 cGy. In all cases of blunted GH response to provoc
ative stimuli and normal IGF I values, the patients’ height was in 
the normal range including the patient No. 4 in whom IGF I was 
not determined. In general, GH measurement would be of clinical 
value in cases of retarded growth or decreased growth velocity in 
still growing children and adolescents in order to start GH 
replacement therapy when necessary. With these facts in mind, 
repeated stimulation of GH for possible demonstration of impaired 
GH secretion was not performed.
In the patients studied there were no clinically important adrenal 
abnormalities. In one case (No. 22) hypercortisolemia could be 
due to .stress. We belive that there is no need to evaluate the 
adrenal function in patients treated for HD and SA, but on the other 
hand, the thyroid and especially hypothalamo-pituitary-gonadal 
axis should be examined estensively due to the high percentage 
of dysfunction (87%) found in our patients.

Thyroid dysfunction with decreased stimulated TSH levels and 
with high basal levels and/or exaggerated response to TRH was 
found in 30.4% of the patients who were clinically euthyreotic. 
While the role of chemotherapy is uncertain, it is generally 
accepted that radiotherapy of the neck is an important cause of 
thyroid dysfunction (9). Out of eleven of our patients who had the 
thyroid exposed to radiation, 5 had thyroid dysfunction. For the 
remaining two whose necks were not irradiated, the reason for 
pathological values could be chemotherapy in one case (No. 20), 
while for another patient (No. 7), who was irradiated only below 
the diaphragm, the reason could not be established.
It has been demonstrated that elevation of TSH levels in the 
presence of radiation-damaged thyroid tissue is carcinogenic and 
that administration of thyroid hormone depresses TSH levels and 
decreases the possibility of radiation-induced thyroid carcinoma 
(9-12). Recent investigations of the relationship between external 
irradiation of the neck in childhood and thyroid cancer indicated 
a much higher risk than was reported previously. Maxon (13) 
reported 109 thyroid cancers among 5614 children exposed to 
radiation of the thyroid exceeding 100 cGy. This is more than the 
number expected to occur spontaneously during the mean 
observation period of 22.2 years. Schneider (14) found as many as 
297 cases of cancer among 2958 patients treated with RT applied 
to the head and neck. These data indicate that the children who 
were exposed to irradiation of the neck should be followed for life. 
Check-ups of the structure and thyroid function should be part of 
follow-up examinations. Since elevated serum thyroglobulin lev
els are associated with an increased risk of developing thyroid 
cancer, thyroglobulin measurements could be a useful adjunct to 
clinical examination (15)



Hypothalamo-pituitary-gonadal dysfunction: Only 2 of the 14 HD 
patients had sexual hormone levels within normal range; one 
female (No. 5) treated with MOPP and radiation above the 
diaphragm and one male who received MOPP in combination with 
ABVD and no radiation (No. 22). It is well known that chemother
apy of HD by the MOPP combination may cause a gonadal 
dysfunction. In our series an additional cause for hypogonadism 
(azoospermia) was irradiation with the inverted Y technique. 
Patient No. 7 had irradiation on a Co 60 unit without additional 
shielding of the testes. The doses to the testes by the same inverted 
Y on a linear accelerator and with additional shielding is signifi
cantly lower (1.5% of the applied tumor dose). Additional shield
ing of the testes is therefore recommended in all cases when 
radiation is applied to the lower abdomen (16). Because of the 
high percentage of hypogonadism in children treated for HD with 
MOPP, it would seem that, for some of them, radiation is the 
reasonable choice until less toxic chemotherapy regimens are 
available (17). ABVD has been proven to be less toxic than MOPP, 
but still not harmless (18, 19). While thyroid hormone deficiency 
is easy to treat, infertility is a serious complication. 
Hypogonadism followed chemotherapy in all except one patient 
with SA. The girl received the VAC regimen when she was 13; the 
same regimen produced hypogonadism in all 4 male patients. The 
regimens T2 and T6 seem to be less harmful to the gonads; possibly 
because the cumulative dose of cyclophosphamide was lower 
than in VAC.
All our patients were postpubertal. The shortest intervals between 
treatment and endocrine investigations were 5.0 and 6.0 years for 
HD and SA respectively. Some recovery of damaged endocrine 
glands several months after treatment has been reported (6). We 
believe that the endocrine sequelae discovered in our patients can 
be considered permanent because they were all studied more than 
5 years after therapy (median 10 years) (20).
In male patients treated with chemotherapy and radiation to testes, 
testicular germinal epithelium is damaged more often than Leydig 
cells, and permanent sterility established in the majority of these 
patients (21-22).
The normal development of puberty in all our patients except one 
is in accordance with the known less toxic effectis of alkylating 
agents on the Leydig cells in boys and theca cells in girls. 
Additionally, irradiation of males is reported to damage, in a dose- 
dependent manner, first the germinal epithelium and then the 
Leydig cells. We found hypogonadism to be more common in 
males than females. More frequent gonadal damage and decline 
in fertility in boys is in accordance with the observation that the 
testes are more vulnerable than the ovaries (21, 23, 24). Means of 
protecting male gonads are therefore needed. The results of rat 
experiments are encouraging in this regard. Gn-RH analogues (25) 
and androgens (26) before chemotherapy and irradiation have 
been found to protect male gonads. It remains to be seen whether 
this strategy could be a means of preventing gonadal lesions in 
males treated for malignancies. The results of clinical trials have 
not been encouraging so far (27). More optimistic were the reports 
of normal offsprings of adult patients who had been treated for HD 
and SA in childhood (28).

Conclusions
The results of our study confirm the high prevalence of endocrine 
dysfunction in patients treated for HD and SA. The function of the 
thyroid gland and of the hypothalamo-pituitary-gonadal axis 
should be assessed at frequent intervals in order to detect 
endocrinological abnormalities and to introduce replacement 
therapy when necessary. A high proportion of patients treated for 
cancer in childhood suffer from gonadal dysfunction. It is,

therefore, important to search for drugs or pretreatment that could 
prevent or diminish the late sequelae.
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Sodobni utrip napredka terja svoje; med delom in v 
prostem času želimo, ali pa  moramo biti vse bolj 
mobilni, a hkrati tudi vse bolj dosegljivi. Tudi takrat, 
ko v vaši bližini ni telefona in „se ne ve“ kje ste.

NASVET: PREPRIČAJTE SE SAMI!

V k o lik o r  se želite o prednostih  paginga povsem  
prepričati se oglasite v Telerayu, kjer vam nudimo 
p a g er  za 14-dnevno b rezp lačn o  p reizku šan je .

PAGING J E  TEMU KOS!

S pagerjem ste dosegljivi povsod tam, kjer to do sedaj 
ni bilo mogoče. Praktično kjerkoli v Sloveniji in na 
Hrvaškem vam pager omogoča sprejem do 80-mestnega 
besednega sporočila. Najkasneje v 1 minuti po  oddaji 
sporočila s kateregakoli telefona, vas pager s krajšim  
piskom  opozori na sprejem sporočila, ki ga izpiše na 
ekran, ne da bi vam bilo zato potrebno prenehati z 
delom, prekiniti sestanek...

Vse nadaljne in form acije  vam b om o  rade volje  
posredovali.

tele ray
TELERAY d.0.0., Riharjeva 38, 61115 Ljubljana 

tel.: 061/126 32 31, fax: 061/126 41 16

ste tam, 
mogoče!



ALPE ADRIA STUDY GROUP
for Pediatric Endocrinology and Diabetology

AASGPED

International cooperation

ALPS-ADRIA STUDY GROUP FOR PEDIATRIC 
ENDOCRINOLOGY AND DIABETES -  AASGPED

During the International Symposium on Treatment of Children 
with Short Stature which took place in Trieste in 1989, the idea to 
meet and collaborate in the Alps-Adria region was unanimously 
accepted by pediatricians -  endocrinologists from Italy, Slovenia 
and Austria who attended the scientific meeting.
In November 1990, the Alps-Adria Study Group of Pediatric 
Endocrinology and Diabetes -  AASGPED was officially established 
under the auspices of Pierell-Kabi in Trieste. The first president, 
secretary general and “spiritus movens” of the group has been Dr. 
Giorgio Tonini from Trieste. The main purpose of the group has 
been to promote collaborative clinical and research work among 
pediatricians subspecialised in endocrinology from the Alps-Adria 
region, which shares many historical and cultural roots. Since 
endocrinopathies in childhood are relatively rare and there are few 
pediatricans who have treated these disorders, the idea was to 
cooperate and exchange experience in the area which is overpas
sing the borders in order to be large enough to obtain a great 
number of clinicians and scientiests with the same interest. At the 
moment, there are 23 members of the group from Brescia, Padova, 
Verona, Parma, Pavia, Regio Emilia, Trento, Trieste and Udine in 
Italy, Ljubljana in Slovenia, Zagreb and Rijeka in Croatia, Pecs and 
Gyor in Hungary and Graz in Austria.
In the official logo of the study group, the Alps and the Adriatic Sea 
are symbolically presented, as well as the colours of all the states 
comprised in the AASGPED.
First two annual meetings of the group were organised by Dr. 
Tonini in Trieste, the third by Dr. Soltesz in Pecs and the fourth by 
Dr. Kržišnik in Ljubljana. The meeting in 1994 will be organised by 
Prof. Borkenstein in Graz and the one in 1995 by Prof. Tato in 
Verona. The group has been leaded by the Board of directors: Prof. 
Bernasconi -  Parma, Prof. Tato -  Verona, Prof. Borkenstein -  Graz, 
Prof. Kadrnka-Lovrenčič -  Zagreb, Dr. Soltesz -  Pecs, Prof. 
Kržišnik -  Ljubljana and the Secretary General Dr. Tonini from 
Trieste. The organiser of the annual meeting was also the president 
of the group for that year.
The research work of the group comprises the studies of Hashi- 
moto and coeliac disease in diabetic children and adolescents, 
final height of patients with Turner syndrome, echocardiographic 
changes in patients with growth hormone (GH), deficiency during 
treatment. Studies have been focused also on genetic analysis of 
Prader-Willy syndrome and to the value of GH bio-assay in 
children with tall stature.
Some of the AASGPED collaborative studies were presented in 
different scientific meetings like the World Congress of Pediatric 
Cardiology in Paris, and IV. Joint Meeting of European Society for 
Pediatric Endocrinology and Lawson Wilkins Pediatric Endocrine 
Society in San Francisco, which were both organised in June 1993, 
and ISGD meeting in Athens in September 1993.
The last annual meeting of the AASGPED in October 1993 in 
Ljubljana was partly joined with the 2nd International Symposium 
on Recent Advances in Pediatric and Adolescent Endocrinology, 
which was organised on the occasion of the 30th anniversary of 
the Pediatric Department of Endocrinology, Diabetes and Meta-

Fig. 1. Dr. M. B ozzola  from  Pavia. Italy. 

Sl. 1. Dr. M. B ozzola  iz  Pavie v Italiji.

Fig. 2. C am erata M edica Labacensis.

SI. 2. C am erata M edica Labacensis.

bolic Diseases in Ljubljana. The members of the group (figure 1) 
and guests from UK and Slovakia presented selected lectures from 
the field of pediatric endocrinology. The main topics were growth 
disorders, diabetes in the young, precoccious puberty and meta
bolic diseases in childhood.



At the opening ceremony of the meeting, the participants were 
greeted by Prof. Mitja Bartenjev, the Dean of Medical Faculty, 
University of Ljubljana.
The welcoming speech of the organisers was followed by a short 
concert of the orchestra of Slovenian doctors called “Camerata 
Medica Labacensis” (figure 2). The meeting was attended by more 
than 100 participants from Slovenia, Croatia, Italy, Hungary, 
Austria, Switzerland, Slovakia and UK (figure 3).

We believe that collaborative activities in the field of pediatric 
endocrinology conducted by AASGPED were very positive and 
fruitful, not only in the research but also in the exchange of ideas 
and clinical experience in treatment and care of patients, and 
should be continued and spread in a larger area of neighbouring 
countries in the future.

Prof. Dr. Ciril Kržišnik 
President of AASGPED 1993

Fig. 3. Participants o f  theJoin t A nnual Meeting o f  the AASGPED a n d  the In ternational Symposium on  Recent A dvances in P ediatric an d  
Adolescent Endocrinology organised in October 1993 in the great h a ll o f  M edical Faculty, University o f  Ljubljana.

SI. 3. Udeleženci n a  letnem srečanju  študijske skupine AASGPED in M ednarodnem  sim poziju o  novostih iz  p ed iatričn e in adolescentne  
endokrinologije, k i sta bila organ iz iran a oktobra 1993 v veliki p redavaln ic i M edicinske faku ltete v Ljubljani.



Tablets
Syrup
Drops

INDICATIONS: Treatment and prevention of 
infections due to susceptible organisms, 
especially streptococci. Treatment of mild and 
moderately severe bacterial laryngitis and 
pharyngitis, scarlet fever, bacterial otitis 
media and sinusitis, pneumococcal 
pneumonia, early stages of Lyme borreliosis, 
streptococcal skin infections (pyoderma, 
erysipelas). Prevention of scarlet fever, 
rheumatic fever, and endocarditis. DOSAGE: 
T r e a t m e n t  -  The daily dose for children is 
50,000 - 100,000 lU/kg body weight in three 
divided portions. The usual daily dose for 
adults is 4,500,000 - 6,000,000 IU. If required, 
the recommended doses may be increased. 
In streptococcal infections, the minimal 
duration of treatment should be 10 days. 
Ospen should be taken 1 hour before meals. 
S h o r t -  a n d  l o n g - t e r m  p r o p h y l a x i s  -  Depending 
on the age and body weight of the patient the 
appropriate form of Ospen is administered 2 
times daily. For the prevention of rheumatic 
fever (secondary prophylaxis) 1 tablet of 
Ospen 500 should be administered 2 times 
daily. For the prevention of bacterial 
endocarditis associated with dental and 
surgical procedures, 2 tablets of Ospen 1500 
should be administered one hour prior to the 
procedure, and 1 tablet of Ospen 1500 six 
hours after the first dose. CONTRAINDI
CATIONS: Hypersensitivity to penicillins and 
cephalosporins, and conditions with 
gastrointestinal tract absorption disorders. 
SIDE EFFECTS: Allergic reactions may occur 
occasionally. SUPPLY: 25 ml of Ospen drops 
(1 ml /20 drops/ contains 150,000 IU), 150 ml 
of Ospen 1000 syrup (6 ml /1 measuring 
spoon/ contain 1,000,000 IU), 30 tablets of 
Ospen 500 (1 tablet contains 500,000 IU), 30 
tablets of Ospen 1000 (1 tablet contains 
1,000,000 IU), 30 tablets of Ospen 1500 
(1 tablet contains 1,500,000 IU).

benzathine Phenoxymethylpenicillin

PROVEN IRREPLACEABLE 
BY MANY YEARS OF EXPERIENCE

« The drug of choice in the treatment of pharyngitis 
caused by beta-hemolytic streptococci

i The most effective oral penicillin for the treatment 
and prevention of streptococcal infections

« A safe and proven antibiotic that may be prescribed 
without any risk also during pregnancy and nursing, 
and to children of all ages

Further information available from the manufacturer.
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Convenience and confidence. 

Easy to use.

Insulin delivery system 
from Novo Nordisk

The world's first durable insulin pens

///' -à yVM

NovoLet™
The world's first pre-filled insulin syringe.

Nordiject® 
for GH treatment

Makes a point of less painfull injections.

Accurate - even in very small doses.
Novo Nordisk A/S
Novo Alle 
2880 Bagsvaerd 
Denmark

and simple.

Representative Office Ljubljana 
Mašera Spasičeva 10 
61000 Ljubljana - SLOVENIA 
Tel.+386-61-1683 148;-1681 144 
Fax+386-61-1683 148

Helps your children live a normal life. 
Always ready for use.
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Otroci hitro opazijo razliko
...čeprav starši marsikdaj menijo, da so vsi antibiotiki enaki.

Mimi mixed! M*

’CECLOR'
Cofoclor

I25mg per 5ml
for Oral Suipeniio'' 

T?„fWPARE SUSPEtSSIg^
SEE ENCLOSED IEAFLE* 

(or add 36ml water)

KEFLEX
cephalexin

Kapsule
blister 28 x 250 mg 
blister 28 x 500 mg

Prašek za 
pripravo suspenzije

250 mg /  5 ml, 
steklenička 60 ml

•j ‘ °ml h, M-2°s

oral suspension

li Ke f l e x '
Cephalexin BP 

3s0 mg por 5 m1
TQ PREPARE SUSPENSION

•Pr ENC.OSEO 'J  P1 : i  *
M  odd 3A mi worn-

mwM

Kapsule
blister 15 x 250 mg 
blister 15 x 500 mg

Prašek za pripravo suspenzije
125 mg / 5 ml, steklenička 60 ml 

250 mg / 5 ml, steklenička 60 ml

Izbrali so Ceclor.

Eli Lilly, Predstavništvo Ljubljana
61000 Ljubljana, Parmova 53 

Tel.: (061) 319-648, 131-7244/ int. 346 
Telefaks: (061)319-648

V se h  3 7 7  o tr o k ,1 ki so  si zd ravili 

v n e tje  sre d n je g a  u šesa , j e  v  raziskavi 

izb ralo  C e c l o r  za  a n tib io tik  z 

n a jp rije tn e jš im  o k u so m .

T u d i o k u s la h k o  olajša  

o tr o k o m  je m a n je  zd rav il in  

p rip o m o re  k  b o ljš e m u  so d elo v an ju  

p ri zd rav ljen ju .

C eclo r®  in  Keflex® sta  zaščiten i  

b lag o v n i z n a m k i E li  Lilly.

1 South Med J. 1990;83:1174-1177.



D O L G O T k a j h o

K ontrolira vrednost sladkorja v krvi in zm anjšuje m ožnost
nastanka zapletov pri sladkorni bolezni

M a v u e n j e
k r o n i č n i bolezni

'■'t"></ana "« d.d n



Mal ganz ehrlich: Zeit ist Geld. Es ist schon ein wesentlicher Unterschied, ob Sie auf den HbAlc-Wert 

24 Stunden warten oder ihn selber in weniger als 10 Minuten in Ihrer Praxis bestimmen.

Und das sind die Vorteile, die ganz 

klar für den DCA2000 sprechen:

•  hochspezifisches Testsystem

•  benötigt nur 1pl Vollblut

•  einfach und hygienisch in der Bedienung

•  Testergebnisse in weniger als 10 Minuten

•  Einzelanalysen möglich

•  formschön und platzsparend

mmmmmmmmammmmammmmmmmmmmmmmmmmmmmmmmmm mm m m m am m m m m m m m m m i

Zastopnik za Slovenijo:
INTEREXPORT LJUBLJANA, Slovenska 54

Leistungsdaten:

Korrelations-Studie für HbA-|C

DCA 2000 vs Diamat HPLC System

Präzision: 2-5%  CV 
R: 0.95 
Slope: 0.92

M ILE S ¿m e S  TEC H N IC O N



Zdravilo, ki ga v 
antidepresivni 
farmakoterapij i 
najpogosteje 
predpisujejo 
ameriški psihiatri*

• dokazano učinkovito zdravljenje 
depresivnih bolnikov

• 10 milijonov bolnikov v 58 deželah
• ugodno doziranje 20 mg enkrat 

dnevno
• prvi je terapevtični odmerek -  

titracija največkrat ni potrebna
• dokazano blagi profil stranskih 

učinkov, ki jih lahko nadzorujemo, 
zagotavlja bolnikom prednosti 
neprekinjenega zdravljenja

• razpolovni čas varuje pred 
sporadično nekomplianso

• širok varnostni faktor v primeru 
predoziranja

* Podatki neodvisne tržne raziskave 
od decembra 1988 do avgusta 1992.



podcenjevanje

Z d ra v ilo  proti depresiji Prozac® (fluoksetin hidroklorid) 

je  bilo v zadnjih tednih deležno izjemno velike pozornosti 

medijev. Precej te  pozornosti je  poslabšalo obravnavanje te 

sicer zelo resne bolezni, za  zdravljenje katere so Prozac p o 

sebej razvili, se pravi za klinično depresijo.

G re za pogubno bolezen, ki terja velik davek: trpljenje in b o

lečine prizadetih in vseh, ki jih ljubijo. Cenijo, d a  im a sam o v 

Združenih d ržavah  to resno bolezen več kot 1 2  milijonov 

odraslih.

resne bolezni
Med novimi vrstam i zdravil proti depresiji je  Prozac revolu

cionarni rezultat tri desetletja trajajočega tem eljitega m eto

dičnega znanstvenega raziskovanja. Dejansko je eno od naj

bolj raziskanih zdravil n a  svetu. V  kliničnih poskusih je sode

lovalo več kot 3 2 .0 0 0  bolnikov. Objavili so več kot 3 .0 0 0  

znanstvenih člankov o varnosti in uporabnosti tega  zdravila. 

U porabo P rozaca  so odobrile ustrezne ustanove v več kot 6 0  

državah po vsem  svetu.

Tudi Prozac je tako kot vsa Lilly-eva zdravila nam enjen samo  

tisti uporabi, kjer obstaja nedvoum na zdravstvena potreba in 

depresija je gotovo najpom em bnejša m ed njimi.

P rozac om ogoča inovativno zdravljenje in je pravilom a le del 

v zdravljenju hude depresije. Zdravljenje klinične depresije 

naj bi vključevalo poleg zdravil, psihoterapije in/ali drugega  

svetovanja še stalen klinični nadzor ter skrb za bolnika po 

zdravljenju. To je m ogoče doseči s pristnimi odnosi m ed bol

niki in zdravstvenim i delavci, ki jih zdravijo. M ed razlogi za 

pom em bnost teh odnosov je dejstvo, d a se vsi bolniki ne od 

zovejo na zdravljenje in d a vsa predpisana zdravila lahko 

izzovejo stranske učinke. Ob Prozacu se lahko pojavijo: g la

vobol, slabost, zaspanost, nespečnost in bojazen. Prozaca ne 

sm em o uporabljati hkrati ali kmalu po dajanju inhibitorjev 

MAO.

i•) Doživljamo resnično plodno obdobje za biomedicinsko 

raziskovanje. D o novih in novih odkritij prihaja neverjetno  

hitro. Rezultat tega fenom ena so vsekakor inovativna zdravi

la, ki nudijo upanje in ozdravljenje milijonom bolnih ljudi —  

vključno bolnikom s klinično depresijo.

Eli Lilly • Predstavništvo Ljubljana 
61000 Ljubljana, Parmova 53
telefon (061) 319-648, (061) 131-7244 / int. 346; faks (061) 319-648



It’s her life, but your choice
N ovo N ordisk offers m ore than the purity and proven  

efficacy o f  Norditropin® H u m an  G row th H orm on e. W e  

also offer you the opportunity to  treat you r G H -deficient 

patients to  a higher quality o f  life. O u r N ovoC are™  G row th  

P rogram m e is dedicated to results. W ith  em phasis on  

m aterial to  m otivate patients, along with extensive p ro 

fessional support to doctors and nurses. N orditropin has 

helped N o v o  N ordisk win a position as a w orld leader in 

biopharm aceuticals. It could also win the grateful cooperation  

o f you r young patients. Ju st m ake the right choice.

NORDiTROPIN
A nother innovative product from  N ovo N ordisk

Novo Nordisk 
Worldwide Leaders 
in Diabetes Care

For more than 65 years, Novo Nordisk has 
been committed to the treatm ent and possible 
prevention of diabetes. All m ajor advances in insu
lin therapy have originated with Novo Nordisk, in
cluding products that have substantially improved 
patient care and quality of life.

Novo Nordisk devotes significant financial and 
personnel resources to research and development 
aimed at ensuring continued progress in the treat
m ent of diabetes. In addition, the company’s two 
hospitals, Steno Memorial and Hvidore, have 
greatly contributed to better patient care. q

Novo Nordisk A/S O
Novo Allé >
2880 Bagsvaerd Q
Denmark

Predstavništvo Ljubljana 
Mašera Spasičeva 10 
61000 Ljubljana 
Slovenija
Tel. 061/183-148, 181-144 
Fax. 061/183-148



APARATA ZA MERJENJE SLADKORJA V KRVI

ORE TOUCH
B A S I C

one t o u c h
GEE3G3

one touch ii

□  REZULTAT MERJENJA ŽE PO TREH 
ENOSTAVNIH KORAKIH

□  VISOKA ZANESLJIVOST MERITEV PO 45 
SEKUNDAH AVTOMATIČNO, BREZ POTREBE 
PO VAŠEM NADZOROVANJU PRETEKA ČASA

□  NAVODILA ZA UPORABO SE SPROTI 
POJAVLJAJO NA ZASLONU ZA VSAK KORAK 
POSEBEJ (MOŽNOST IMATE IZBIRATI MED 9 
JEZIKI!)

□  ENOSTAVNO KODIRANJE

□  BATERIJE SE ZAMENJAJO

□  APARAT SAM JAVI MOREBITNE NAPAKE PRI 
UPORABI, KOT NPR. UMAZANIJO NA 
TESTNEM POLJU ALI PREMALO KRVI

□  TESTNO OBMOČJE OD 0 - 600 mg/dL

□  V SPOMINU SE OHRANI PODATEK ZADNJE 
MERITVE

□  UGODNEJŠA CENA

□  GARANCIJA: 3 LETA

□  REZULTAT MERJENJA ŽE PO TREH 
ENOSTAVNIH KORAKIH

□  VISOKA ZANESLJIVOST MERITEV PO 45 
SEKUNDAH AVTOMATIČNO, BREZ POTREBE 
PO VAŠEM NADZOROVANJU PRETEKA ČASA

□  NAVODILA ZA UPORABO SE SPROTI 
POJAVLJAJO NA ZASLONU ZA VSAK KORAK 
POSEBEJ (MOŽNOST IMATE IZBIRATI MED 9 
JEZIKI!)

□  ENOSTAVNO KODIRANJE

□  BATERIJE SE ZAMENJAJO
□  APARAT SAM JAVI MOREBITNE NAPAKE PRI 

UPORABI, KOT NPR. UMAZANIJO NA 
TESTNEM POLJU ALI PREMALO KRVI

□  TESTNO OBMOČJE OD 0 - 600 mg/dL
□  V SPOMINU SE OHRANIJO PODATKI 250 

MERITEV
□  MOŽNOST PRIKLJUČITVE NA OSEBNI 

RAČUNALNIK IN NADALJNJE OBDELAVE 
PODATKOV (DODANTE INFORMACIJE SO NA 
VOLJO PRI VAŠEM DISTRIBUTERJU)

□  GARANCIJA: 5 LET

EKSKLUZIVNI ZASTOPNIK IN DISTRIBUTER: 
SALUS Ljubljana d.d.
Mašera - Spasiča 10 

61000 Ljubljana 
Telefon h.c. (061) 168 11 44 

Telefaks (061) 168 14 20

l u F E s e n n



RELIABLY PROTECTS HEART, 
BLOOD VESSELS AND KIDNEYS

a single daily dose prevents the formation of hypertensiv 
nephroangiosclerosis in patients with essential arterial 
hypertension
produces regression of left ventricular hypertrophy and 
hypertrophy of vascular wall
in normotension it also reduces proteinuria and slows the 
progression of renal disease 
it prevents formation and aggravation of diabetic 
nephropathy
preserves good quality of patients' life

Dosage and administration: Enap tablets: Hypertension: The initial dose 
is 10 mg daily in a single dose. The usual maintenance dose is 20 mg daily. 
Renovascular hypertension: The treatment is initiated with doses of 2.5 mg 
to 5 mg daily and the patient carefully observed. Renal insufficiency: (serum 
creatinine over 350 pmol/L) initial doses of 2.5 to 5 mg are recommended; 
interval between each maintenance dose has to be longer and/or the 
dosage lower. Congestive heart failure: The initial dose is 2.5 to 5 mg. The 
usual maintenance dose is 10 to 20 mg daily in divided doses. Progressive 
chronic renal diseases: Treatment of a patient with early renal insufficiency 
(serum creatinine ca. 200 pmol/L) includes also the use of Enap in doses of 
2.5 mg to 5 mg daily if the patient does not suffer from hypertension. It is 
recommended that before treatment with Enap the dosage of diuretics be 
decreased and the state of hypovolemia and hyponatremia be avoided. 
Enap injection: Treatment with enalaprilat usually lasts up to 48 hours. 
Enalaprilat is given intravenously in a dose of 1.25 mg every 6 hours, over a 
five minute period. In patients who are treated with diuretics and in patients 
with creatinine clearance lower than 30 ml/min (serum creatinine higher 
than 265 pmol/L) the initial enalaprilat dose is 0.625 mg (0.5 ml); additional 
doses of 1.25 mg (1 ml) are then given every 6 hours. When switching over 
from iv. to the oral therapy, the recommended initial dose is 2.5 to 5 mg 
enalapril once a day and thep increased, if necessary. Contraindications: 
Hypersensitivity to the drug, pregnancy, lactation, known angioneurotic 
edema. Side-effects: Hypotension, headache, dizziness, fatigue, nausea, 
cough, rash, muscle spasms. Enap rarely causes an increase of urea and 
creatinine in the serum. After the treatment is discontinued the values are 
normalized. Interactions: An Increase in serum potassium concentration 
may appear with concomitant administration of Enap and potassium-sparing 
diuretics. Supply: 20 tablets of Enap 5 mg, 10 mg and 20 mg; 5 ampoules 
of Enap injection of 1 ml.

F o r fu r th e r in fo rm ation, p lease, con tac t the  m anufacturer.

Tablets of 5, 10 and 20 mg enalapril maleate
Injection 1.25 mg/ml enalaprilat

Eiian
enalapril



Capsules of 250 mg and 500 mg 
Suspension 125 mg/5 ml and 250 mg/5 ml

cefaclor

RESPIRATORYTRACT INFECTIONS?
Taracef (cefaclor)
—  Excellent efficacy against Haemophilus influenzae

and other pathogens producing respiratory tract infections
—  Rapid and easy absorption

—  May be taken with meals 
—  Proven in pediatrics

Taracef provides successful treatment of:
—  bacterial infections of the ear

—  upper and lower respiratory tract infections
—  urinary tract infections

—  dermal and subdermal infections
—  bacterial infections in stomatology and dental surgery

Antimicrobial spectrum: Haemophilus influenzae, staphylococci (Including beta-lactamase 
producing strains), streptococci, Moraxella catarrhalls, E. coli, Proteus mirabilis, Klebsiella spp., 
Citrobacter dlversus, and certain anaerobic bacteria. Indications: Upper and lower respiratory 
tract infections, urinary tract infections, dermal and subdermal infections, infections in stomatology 
and dental surgery, due to Taracef-susceptible organisms. Dosage: Adults: 250 —  500 mg every 8 
hours. Children: 20 mg/kg daily in three divided portions. For more severe infections, the dose may 
be doubled. The maximum daily dose is 1 g. No dose adjustment is required in patients with 
reduced renal function. Contraindications: Hypersensitivity to the cephalosporin group of 
antibiotics. Side effects: Allergic reactions, nausea, vomiting, diarrhea, dyspepsia, vertigo, headache, 
and vaginal candidosis; rarely, reversible neutropenia, leukopenia, and occasionally elevation in serum 
transaminases. Precautions: If the usual precautions are followed, Taracef may be administered to 
patients with allergy to penicillin. There is not enough experience with the use of Taracef in 
premature infants and neonates, therefore the drug should be used very cautiously. During 
treatment with Taracef, a positive Coombs' test and a positive reaction for glucose in the urine may 
occur (not withTes-Tape test). Pregnancy and lactation: There is no evidence of harmful effects 
during pregnancy. Nursing mothers should discontinue breast-feeding while on treatment. Supply: 
16 capsules of 250 mg and 500 mg, powder for 60 ml of suspension 125 mg/5 ml and 250 mg/5 ml.

Further information available from the manufacturer.

I & KRKk
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U te  I UN
~DICKINSON

SVETO VN O  najbolj priznana kvaliteta 
USI PLASTIPAK®  MICRO- f in e v v  Inzulinska 
brizga z Integrirano Iglo
• specialno brušenje omogoča neboleč vbod
• natančno doziranje
• dobra vidljivost skale

NOVO! m A U T O L A N C E • IN
im  M IC R O -FIN E• L A N C E T S

• enostavno za samokontrolo
• neboleče jemanje vzorcev krvi

m  M IC R O -FIN E • IG LE  za B-D PEN 
KO M PA TIBILN E z 1,5 ml PENI NOVO NORDISK

NOVO! • najmanjši premer igle dosedaj 
zdaj samo 0,33 mm

V SLO VEN IJI ZASTO PA IN PRODAJA 
M EDIAS INTERNATIONAL d. o. o.
Dunajska 160, LJU BLJAN A 
tel. 061/378-915, fax. 378-916



New Convenience Range

Genotropin® 16IU 
KabiPen

w P ' ' ' ■
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r  y

Genotropin® 2IU,3IU 
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NAVODILA SODELAVCEM ZDRAVNIŠKEGA VESTNIKA

Z dravn išk i vestnik (Z V ) je glasilo Slovenskega zdravniškega dru
štva. N aslov uredništva je Zdravnišk i vestnik, Kom enskega 4, 61000  
L jub ljana, tel. (061) 317-868.

Splošna načela
Z V  objavlja le izvirna, še neobjavljena dela. A vtor je odgovoren za 

vse trditve, k i jih  v prispevku navaja. Če im a članek več avtorjev, je 
treba navesti natančen naslov (s telefonsko številko) tistega avtorja, 
s katerim  bo uredništvo kontaktiralo pri pripravi teksta za objavo, 
ter kateremu avtorju se pošiljajo zahteve za reprint.

C e  prispevek obravnava raziskave na ljudeh, mora biti iz besedila 
razvidno, da so bile raziskave opravljene v skladu z načeli Kodeksa  
etike zdravstvenih delavcev S FR J in D eklaracije iz H elsinkov/Tokia.

Če delo obravnava poizkuse na živalih , mora biti razvidno, da je 

bilo opravljeno v skladu z etičnimi načeli.
Prispevki bodo razvrščeni v eno od naslednjih rubrik: uvodnik, 

raziskovalni prispevek, strokovni prispevek, pregledni članek, pismo 
uredništvu in razgledi.

R aziskovalna poročila m orajo biti napisana v angleščini. Dolga  
naj bodo do 8 tipkanih strani. Slovenski izvleček mora biti razširjen  
in naj bo dolg do tri tipkane strani. Angleški ne sme biti daljši od 250  
besed.

Če besedilo zahteva aktivnejše posege angleškega lektorja, nosi 
stroške avtor.

O stali prispevki za objavo m orajo biti napisani v slovenščini 
jedrnato ter strokovno in slogovno neoporečno. Pri raziskovalnih in  
strokovnih prispevkih m orajo biti naslov, izvleček, deskriptorji 
(ključne besede), tabele in podpisi k tabelam in slikam  prevedem  
v angleščino.

Č la n k i so lahko dolgi največ 12 tipkanih strani (s tabelam i, slikam i 
in literaturo vred).

V  besedilu se lahko uporabljajo le enote SI in tiste, ki jih dovoljuje  
Z ako n  o m erskih enotah in merilih (Uradni list S FR J št. 13/76).

Spremni dopis
Sprem no pism o mora vsebovati: 1. izjavo, da poslano besedilo ali 

katerikoli del besedila (razen abstrakta) ni bilo poslano v objavo  
nikom ur drugem u; 2. da so vsi soavtorji besedilo prebrali in se 
strinjajo z njegovo vsebino in navedbam i; 3. kdaj je raziskavo  
odobrila »Etična kom isija« ; 4. da so preiskovanci dali pisno soglasje 
k sodelovanju pri raziskavi; 5. pisno dovoljenje za objavo slik , na 
katerih bi se ev. lahko prepoznala identiteta pacienta; 6. pisno 
dovoljenje založbe, ki im a avtorske pravice, za ponatis slik , shem ali 
tabel.

Tipkopis
Prispevki m orajo biti poslani v tro jniku, tipkani na eni strani 

boljšega belega pisarniškega papirja formata A 4. M ed vrsticam i 
mora biti dvojni razm ik (po 27 vrstic na stran), na vseh straneh pa 
mora biti rob širok najmanj 30 mm. A vtorji, ki pišejo besedila 

s pom očjo P C  kom patibilnega računalnika, jih lahko pošljejo uredni
štvu na 5 1/4 inčnih disketah, form atiranih na 360 Kb ah 1,2 M b , kar  
bo pospešilo uredniški postopek. K o  bo le-ta končan, uredništvo  
diskete vrne. Besedila naj bodo napisana s programom W ordstar ali 
z drugim besedilnikom , ki hrani zapise v A S C II kodi. V  besedilu so 
dovoljene kratice , ki pa jih je treba pri prvi navedbi razložiti. Ze  
uveljavljenih okrajšav ni treba razlagati (npr. 1 za liter, mg za 
m iligram  itd.).

N aslovna stran članka naj vsebuje slovenski naslov dela, angleški 
naslov dela, ime in priim ek avtorja z natančnim  strokovnim  in 
akadem skim  naslovom , popoln naslov ustanove, k jer je bilo delo 
opravljeno (če je delo skupinsko, naj bodo navedeni ustrezni podatki 
za soavtorje). N aslov dela naj jedrnato zajame bistvo vsebine članka. 
Č e je naslov z avtorjevim priim kom  in imenom daljši od 90 znakov, 
je treba navesti še skrajšano verzijo naslova za tekoči naslov. N a  
naslovni strani naj bo navedenih tudi po pet k ljučnih besed (uporab
ljene naj bodo besede, ki natančneje opredeljujejo vsebino prispevka  
in ne nastopajo v naslovu; v slovenščini in angleščini) ter eventualni 
financerji raziskave (s številko pogodbe).

Druga stran naj vsebuje slovenski izvleček, k i m ora biti strukturi
ran in naj vsebuje naslednje razdelke in podatke:

Izhodišča (Background): N avesti je treba glavni problem  in namen  
raziskave in glavno hipotezo, ki se preverja.

Metode (M ethods): O pisati je treba glavne značilnosti izvedbe 
raziskave (npr. trajanje), opisati vzorec, ki se ga proučuje (npr. 
random izacija, dvojno slepi poizkus, navzkrižno testiranje, testiranje 
s placebom itd.), standardne vrednosti za teste, časovni odnos (pro- 
spektivna, retrospektivna študija).

N avesti je treba način izbora preiskovancev, kriterije vključitve, 
kriterije izključitve, število preiskovancev, vključenih v raziskavo in  
koliko jih je vključenih v analizo. O pisati je treba posege, metode, 
trajanje jem anja posameznega zdravila , kateri preparati se med seboj 
prim erjajo (navesti je treba generično ime preparata in ne tovarniško) 
itd.

Rezultati (Results): O pisati je treba glavne rezultate študije. 
Pomembne meritve, ki niso vključene v rezultate študije, je treba 
om eniti. Pri navedbi rezultatov je treba vedno navesti interval zaupa
nja in natančno raven statistične značilnosti. Pri prim erjaln ih študi
jah se mora interval zaupanja nanašati na razlike med skupinam i. 
Navedene m orajo biti absolutne številke.

Zaključki (Conclusions): N avesti je treba le tiste zak ljučke, ki 
izhajajo iz podatkov, dobljenih pri raziskavi; treba je navesti ev. 
klinično uporabnost ugotovitkov. N avesti je treba, kakšne dodatne 
študije so še potrebne, preden bi se zaključki raziskave klinično  
uporabili. Enakovredno je treba navesti tako pozitivne kot negativne 
ugotovitve.

Ker nekateri prispevki (npr. pregledni članki) nim ajo niti običajne  
strukture članka, naj bo pri teh strukturiranost izvlečka ustrezno 
prilagojena. Dolg naj bo od 50 do 200 besed; na tretji strani naj 
bodo: angleški naslov članka, ključne besede v angleščini in angleški 
prevod izvlečka.

N a  naslednjih straneh naj sledi besedilo članka, ki naj bo smiselno 
razdeljeno v poglavja in podpoglavja, kar naj bo razvidno iz načina  
podčrtavanja naslova oz. podnaslova, morebitna zahvala in litera
tura. O dstavki m orajo biti označeni s spuščeno vrstico. Tabele, 
podpisi k  slikam , prevedeni tudi v angleščino in razlaga v tekstu 
uporabljenih kratic m orajo biti napisani na posebnih listih.

Tabele
N atipkane naj bodo na posebnih listih in zaporedno oštevilčene. 

Imeti m orajo najm anj dva stolpca. Vsebovati m orajo: naslov (biti 
m ora dovolj poveden, da razloži, kaj tabela prikazuje, ne da bi bilo  
treba brati članek; če so v tabeli podatki v odstotkih, je treba 
v naslovu navesti bazo za računanje odstotka; treba je navesti, od 
kod so podatki iz tabele, ev. mere, če veljajo za celotno tabelo, 
razložiti podrobnosti glede vsebine v glavi ali čelu tabele), čelo, 
glavo, morebitni zbirni stolpec in zbirno vrstico ter opombe ali pa 
legendo uporabljenih kratic v tabeli. V sa  polja m orajo biti izpolnjena  
in m ora biti jasno označeno, če ev. m anjkajo podatki.

V  besedilu prispevka je treba označiti, kam  spada posam ična  
tabela.



Slike
Risbe m orajo biti risane s črn im  tušem na bel trd papir. Pri 

velikosti je treba upoštevati, da bodo v Z V  pom anjšane na širino  
stolpca (88 mm) ali kvečjem u na dva stolpca (180 mm). M orebitno  
besedilo na slik i m ora biti izpisano z letraset črkam i Helvetica  
M edium . Treb a  je upoštevati, da pri pom anjšanju slike za tisk  
velikost črke ne sme biti m anjša od 2 mm. G rafiko n i, diagram i in 
sheme naj bodo uokvirjeni.

N a  hrbtni strani vsake slike naj bo s svinčnikom  napisano ime in 

priim ek avtorja, naslov članka in  zaporedna številka slike. Č e  je 
treba, naj bo označeno, kaj je zgoraj in  kaj spodaj.

V  besedilu prispevka je treba označiti, kam  spada posam ična slika.

Literatura
V sako  trditev, dognanje ali misel drugih je treba potrditi z refe

renco. N eobjavljeni podatki ali pa osebno sporočilo ne spada v sez
nam literature. N avedke v besedilu je treba oštevilčiti po vrstnem  
redu, v katerem  se prv ič pojavijo , z arabskim i številkam i v oklepaju. 
Če se pozneje v besedilu znova sklicujem o na že uporabljeni navedek, 
navedemo številko, ki jo je navedek dobil pri prvi omembi. N avedki, 
uporabljeni v tabelah in  slikah, naj bodo oštevilčeni po vrstnem redu, 
kako r sodijo tabele ali slike v besedilo. Pri citiranju  več del istega 
avtorja dobi vsak navedek svojo številko, starejša dela je treba 
navesti prej. V si navedki iz besedila m orajo biti v seznamu literature.

Literatura naj bo zbrana na koncu članka po zaporednih številkah  
navedkov. Č e  je citiran članek napisalo 6 avtorjev ali m anj, jih je 
treba navesti vse; pri 7  a li več je treba navesti prve tri in  dodati et al. 
Č e pisec prispevka ni znan, se namesto imena napiše Anon. N aslove  
revij, iz katerih je navedek, je treba krajšati, kot to določa Index  

M edicus.

Primeri citiranja
-  primer za knjigo:
1. Bohinjec J. Temelji klinične hematologije. Ljubljana: Dopisna 

delavska univerza Univerzum, 1983: 182—3.
-  primer za poglavje iz knjige:
2. Garnick MB, Brenner BM. Tumors of the urinary tract. In: 

Braunwald E, Isselbacher KJ, Petersdorf RG, Wilson JD, Martin 
JB, Fauci AS eds. Harrison’s principles of internal medicine. 11th 
ed. Vol 2. New York: McGraw Hill, 1987: 1218-21.
— primer za članek v reviji:

3. Šmid L, Zargi M. Konikotomija — zakaj ne. Med Razgl 1989; 28: 
255-61.

-  primer za članek iz revije, kjer avtor ni znan:
4. Anon. An enlarging neck mass in a 71-year-old woman. AM 

J Med 1989; 86: 459-64.
-  primer za članek iz revije, kjer je avtor organizacija:
5. American College of Physicians. Clinical ecology. Ann Int Med 

1989; 111: 168-78.
-  primer za članek iz suplementa revije:
6. Miller GJ. Antithrombotic therapy in the primary prevention of 

acute myocardial infarction. Am J Cardiol 1989; 64: Suppl 4: 
29B-32B.

-  primer za članek iz zbornika referatov:

7. Schneider W . Platelet m etabolism  and m em brane function. In: 
Ulutin  O N , V in azzer H  eds. Proceedings of 4th international 
meeting of D anub ian  league against throm bosis and haem orrha
gic diseases. Istanbul: Goezlem  Printing and Publishing C o , 1985: 
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Sodelovanje avtorjev z uredništvom

Prispevke oddajte ali pošljite le na naslov: Uredništvo Z d ra v n i
škega vestnika, Kom enskega 4 , 61000 L ju b ljana . Z a  prejete p ri
spevke izda uredništvo potrdilo. V  prim eru nejasnosti so uredniki na 
voljo za posvet, najbolje po poprejšnjem telefonskem dogovoru [tel. 
(061) 317-868],

V sak  članek daje uredništvo v strokovno recenzijo in jezikovno  
lekturo. Po končanem  redakcijskem  postopku, strokovni recenziji in 
lektoriranju vrnem o prispevek avtorju, da popravke odobri, jih 
upošteva in oskrbi čistopis, ki ga vrne s popravljenim  prvotnim  
izv irn ikom . M ed redakcijskim  postopkom je zagotovljena tajnost 
vsebine članka.

A vtor dobi v korekturo prvi krtačni odtis s prošnjo, da na njem 
označi vse tiskovne pomote. Sprem injanja besedila ob tej priliki 
uredništvo ne bo upoštevalo. Korekture je treba vrniti v treh dneh, 
sicer uredništvo m eni, da avtor nima pripomb.

Rokopisov in slikovnega m ateriala uredništvo ne vrača.
Dovoljenje za ponatis slik , objavljenih v Z V ,  je treba zaprositi od 

Uredništva Zdravniškega vestnika, Kom enskega 4 , 61000 Ljub ljana.

N avodila  za delo recenzentov

Č e  zaprošeni recenzent prispevka ne more sprejeti v oceno, naj 
rokopis vrne. H valežn i bomo, če v tem prim eru predlaga drugega 
primernega recenzenta. Č e  meni, da poleg njega prosim o za oceno 
prispevka še enega recenzenta (m ultidisciplinarna ali mejna tema), 
naj to navede v svoji oceni in predlaga ustreznega strokovnjaka.

Recenzentovo delo je zelo odgovorno in zahtevno, ker njegovo 
mnenje največkrat vodi odločitev uredništva o usodi prispevka. 
S svojim i ocenami in sugestijami recenzenti prispevajo k izboljšanju  

kakovosti našega časopisa. Po ustaljeni p raksi ostane recenzent 
avtorju neznan in obratno.

Č e  recenzent meni, da delo ni vredno objave v Z V , prosim o, da 

navede vse razloge, zaradi katerih delo zasluži negativno oceno. 
Negativno ocenjen članek po ustaljenem postopku skupaj z recenzijo  
(seveda anonim no) uredništvo pošlje še enemu recenzentu, kar se ne 

sme razumeti kot izraz nezaupanja prvemu recenzentu.
Prispevke pošiljajo tudi m ladi avtorji, ki žele svoja zapažanja in 

izdelke prvič objaviti v Z V  ter jim je treba pomagati z nasveti, če 

prispevek le form alno ne ustreza, vsebuje pa pom em bna zapažanja in 
sporočila.

O d  recenzenta uredništvo pričakuje, da bo odgovoril na vprašanja  
na obrazcu ter da bo ugotovil, če je avtor upošteval navodila 
sodelavcem, k i so objavljena v vsaki številki Z V ,  in da bo preveril, če 
so podane trditve in m isli verodostojne. Recenzent m ora oceniti 
metodologijo in dokum entacijo ter opozoriti uredništvo na ev. 
pom anjkljivosti, posebej še v rezultatih.

N i treba, da se recenzent ukvarja  z lektoriranjem  in korigiranjem , 
čeprav ni napak , če opozori na take pom anjkljivosti. Posebej pro
sim o, da je pozoren na to, ali je naslov dela jasen in koncizen in ali 
ustreza vsebini; ali izvleček povzema bistvene podatke član ka ; ali 
avtor cit isti številk i kot ocenjevano delo.

Recenzij ne plačujem o.
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