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1 |  INTRODUCTION

Hypothalamus– pituitary– adrenal axis suppression 
(HPA axis suppression) in infants can be difficult to 

diagnose clinically as the condition may present with a 
variety of nonspecific symptoms such as fatigue, weight 
loss, growth failure and abdominal symptoms (Arlt & 
Allolio,  2003). Diagnosis and treatment are crucial as 
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Abstract

Purpose: To examine the prevalence and risk factors for hypothalamus– pituitary– 

adrenal axis suppression (HPA axis suppression) in infants receiving glucocorti-

coid (GC) eye drops after ocular surgery.

Methods: This was a clinical observational cohort study. Children under the age of 

two receiving GC eye drops after cataract or glaucoma surgery between 1 January 

2017 and 31 December 2021 were included at one centre. Medical history and re-

sults of the adrenocorticotropic hormone (ACTH) stimulation tests were obtained 

through patient charts.

Results: Forty- nine infants were included in the study. Ten out of 22 patients 

(45.5%) tested during treatment and two out of 27 patients (7.4%) tested after treat-

ment cessation were diagnosed with HPA axis suppression. The duration of HPA 

axis suppression extended beyond 3 months in 8 out of 12 patients. Logistic regres-

sion showed that infants with HPA axis suppression had received a higher GC 

dose/body weight/day before the first ACTH test (p < 0.001). There was a 79% (95% 

CI:1.28;2.50) increase in the odds of having HPA axis suppression for a 0.01 mg GC 

increase/kg/day corresponding to an additional daily eye drop for an infant weigh-

ing 5 kg. There was an association between HPA axis suppression and number of 

days from surgery to test (p = 0.003), age at surgery (p = 0.035) and cumulated GC 

dose (p = 0.005). Three infants with HPA axis suppression had affected growth and 

one had Cushing- like features, but there were no cases of Addisonian crisis.

Conclusion: Infants are at risk of having hypothalamus– pituitary– adrenal axis 

suppression if they receive a high daily glucocorticoid dose per weight by topi-

cal ocular administration. Infants receiving glucocorticoids after ocular surgery 

should be monitored clinically or by ACTH testing.

K E Y W O R D S
adrenal insufficiency, cataract, children, eye drops, glaucoma, glucocorticoid
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periods of stress, such as trauma, surgery or acute ill-
ness in patients with hypothalamus– pituitary– adrenal 
axis suppression may result in an Addisonian crisis, 
which is a life- threatening condition. Hypothalamus– 
pituitary– adrenal axis suppression in infants can be 
induced by treatment with glucocorticoids (GC) in 
any administration form such as oral, systemic, intra-
nasal, intra- articular, inhalation or eye drops (Drake 
et al., 2002; Flynn et al., 1992; Goyal et al., 2004; Jinagal 
et al.,  2019; Messina et al.,  2009; Morkane et al.,  2011; 
Patel et al., 2001; Pelin et al., 2009; Sayed, 2021; Schott 
et al., 2009; Steelman & Kappy, 2001).

Infants with congenital cataracts and glaucoma often 
require surgery early in life to prevent vision loss, am-
blyopia, nystagmus and strabismus (Friendly, 1993; Liu 
et al.,  2017). Topical ocular GCs are prescribed in the 
post- operative period to reduce intraocular inflamma-
tion in doses that can lead to HPA axis suppression (Aly 
et al., 2021; Bangsgaard et al., 2018; Fukuhara et al., 2017; 
Jinagal et al.,  2019; Kröger et al.,  2009; Messina 
et al., 2009; Ozerdem et al., 2000; Romano et al., 1977; 
Scherrer et al., 2015; Üstyol et al., 2017).

HPA axis suppression after GC eye drops was de-
scribed by Bangsgaard (Bangsgaard et al., 2018) at our 
institution. This led to the implementation of a GC regi-
men with lower doses after intraocular surgery in infants 
as well as routine testing for HPA axis suppression. The 
present study was performed to evaluate the prevalence 
and associated risk factors of HPA axis suppression in 
a consecutive cohort of infants who underwent surgery 
for cataract or glaucoma and received a standardized 
dose of topical GC and routine testing for HPA axis 
suppression.

2 |  M ETHODS

Since 2017, all children in Denmark operated for con-
genital cataracts or glaucoma have received a stand-
ardized post- operative treatment regime with topical 
GC eye drops. Infants under the age of 2 years have 
routinely been referred to adrenocorticotropic hor-
mone (ACTH) stimulation testing during or shortly 
after treatment cessation to identify HPA axis suppres-
sion. This study included all infants that underwent eye 
surgery for congenital glaucoma or cataracts between 
1 January 2017 and 31 December 2021 at one tertiary 
centre for paediatric eye surgery in Denmark. Medical 
records were reviewed, and the following data were 
registered: Gestational age at birth, sex, birth weight, 
systemic or ocular comorbidities, weight and height 
from birth until 1 year after surgery or until the end of 
the study period, age and weight at the date of surgery, 
adverse reaction to anaesthesia during or after eye sur-
gery, dose and duration of GC use related to eye sur-
gery, disease type and laterality, date of surgery and 
ACTH test, the result of the ACTH test, medical treat-
ment for HPA axis suppression, duration of HPA axis 
suppression, hospital admissions due to HPA axis sup-
pression, Addisonian crisis, affected growth and addi-
tional eye surgeries.

2.1 | Ethics statement

This study did not require approval by the medical eth-
ics committee according to the Danish law on medical 
research ethics §1 part 4 (decision number H- 18039689). 
It was approved by the Danish Data Protection Agency  
(P- 2019- 260). The study followed the tenets of the 
Helsinki Declaration.

2.2 | Surgical management

2.2.1 | Cataract

Unilateral and bilateral sight- threatening congenital 
cataracts were operated at 5– 8 weeks of age or as soon as 
they were diagnosed. In bilateral cases, both eyes could 
be operated at the same time or a week apart at the sur-
geon's preference.

2.2.2 | Glaucoma

Children with congenital glaucoma were operated as 
soon as possible. In bilateral glaucoma, surgeries on the 
two eyes were performed a week apart or on the same day 
at the surgeon's preference. Trabeculotomy was the first- 
choice procedure, but if it failed to lower the intraocular 
pressure, additional surgery such as trabeculectomy or 
implantation of a drainage device was performed.

2.3 | Glucocorticoid treatment

The cumulated GC dose was calculated by counting the 
number of drops of dexamethasone (1 mg/mL) adminis-
tered in each eye from the beginning of treatment until 
the ACTH stimulation test multiplied by the drop vol-
ume (0.05 ml/drop). In case of peri- operative depot in-
jections of dexamethasone (4  mg/mL), the volume and 
concentration was multiplied and added to the eye drop 
equation: Amount of eye drops (right eye + left eye) * 
(0.05 ml/drop) + depot injection volume (right eye + left 
eye) * (4 mg/mL).

Parents were advised to perform occlusion of the lac-
rimal puncta after eye drop instillation to minimize sys-
temic absorption.

2.3.1 | Cataract

Standard post- operative therapy was six drops daily 
of dexamethasone 1  mg/mL (Spersadex, Théa Nordic, 
Tobradex, Novartis or Monopex, Théa Nordic) the first 
3 days after surgery, followed by three drops daily for 
18 days. Standard post- operative treatment of one eye 
would result in 72 eye drops (3 days * 6 drops +18 days * 
3 drops) containing a cumulated dose of 3.6 mg GC (72 
drops * 0.05 ml * 1 mg/mL). A subconjunctival depot of 
0.1– 0.2 ml dexamethasone (4 mg/mL) could be installed 
peri- operatively at the surgeon's discretion, for example, 

 17553768, 2023, 2, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/aos.15253 by D

et K
ongelige, W

iley O
nline L

ibrary on [07/03/2023]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



   | 231SCHMIDT et al.

suspected parental failure to comply with post- operative 
eye drop treatment or increased risk of pupillary mem-
brane formation. The sum of drops and injection of, for 
example, 0.2 ml subconjunctival dexamethasone would 
be equal to a GC dosage of 4.4 mg (0.2 ml * 4 mg/mL + 
3.6 mg) per eye.

In case of surgery for pupillary membrane formation, 
the same post- operative eye drop regime as for cataracts 
was used.

2.3.2 | Glaucoma

Children operated for congenital glaucoma received six 
drops of dexamethasone (1  mg/mL) daily for 2 weeks 
followed by four drops daily for 4 weeks and tapered 
for another 3 weeks. Treatment was adjusted by the 
surgeon according to the level of post- operative in-
flammation and could be adjusted and/or prolonged. 
Subconjunctival depot dexamethasone between 0.1 and 
0.5 ml was installed at the end of surgery. In case of uni-
lateral glaucoma, an infant would receive 238 drops (6 
drops * 14 days +4 drops * 28 days + one drop less per 
week) and 0.5 ml dexamethasone equivalent to a GC dos-
age of 13.9 mg (238 drops * 0.05 ml * 1 mg/mL + 0.5 ml * 
4 mg/mL).

If a trabeculectomy was needed, eye drop treatment 
consisted of six drops of dexamethasone (1 mg/mL) daily 
for 1– 3 weeks, followed by four drops daily for 1– 4 weeks 
and reduced with one drop a week. Eye drop treatment 
after implantation of a drainage device consisted of six 
drops of dexamethasone daily for 2– 4 weeks, followed by 
four drops daily for 2– 4 weeks and tapered for another 
3 weeks.

2.4 | ACTH test

The ACTH stimulation test (Tetracosactide, Synacthen, 
Orifarm, Odense, Denmark) was aimed to be performed 
around the fourth week after surgery. The test could be 
postponed in case of prolonged GC treatment, for ex-
ample, due to additional surgeries. The ACTH stimu-
lation test was performed in an outpatient setting and 
administered intravenously. The level of serum cortisol 
and endogenous ACTH was measured at the beginning 
of the test, followed by an intravenous bolus of 0.25 mg 
ACTH. Children weighing less than 7 kg were given 36 
micrograms of ACTH per kg body weight. The serum 
cortisol was then measured at 30 and 60 min after the 
injection. ACTH and cortisol were measured in the rou-
tine hospital laboratory using electrochemiluminescence 
immunoassay on the Roche Cobas e801 analyser (Roche 
Diagnostics GmbH, Mannheim, Germany). Normal 
serum cortisol results were defined as values above 
440 nmol/L and pathological results below 400 nmol/L. 
Results between 400 and 440 mmol were defined as bor-
derline and replacement therapy depended on the level 
of plasma ACTH, serum cortisol at 0 min and a clinical 
evaluation. All test results were evaluated by a paediatric 
endocrinologist. If HPA axis suppression was diagnosed, 
substitution with hydrocortisone tablets 0.5– 1.0  mg 

orally three times daily was initiated. Families were 
advised to double or triple the dose of hydrocortisone 
during illness, stress or before general anaesthesia. The 
ACTH test was repeated approximately every 3 months 
until remission depending on the clinical course.

2.5 | Statistics

The statistical software version 1.4.1717 R was used 
(R Core Team (2020). R: A language and environment 
for statistical computing. R Foundation for Statistical 
Computing, Vienna, Austria.’ n.d.). Numerical data 
were presented using percentages, medians and in-
terquartile ranges. Fisher's exact test was used when 
comparing groups. The children were divided into 
two groups depending on the outcome of the ACTH 
stimulation test (normal/insufficiency). Normality of 
data distribution was evaluated with QQ- plots and 
histograms, and if necessary, the quantities were trans-
formed to a logarithmic scale. The F- test was used 
to evaluate variance. Gestational age, birth weight, 
age and weight at surgery, cumulated GC dose, days 
between surgery and ACTH stimulation test and cu-
mulated GC dose per weight per day were compared 
between the two groups using a two- sample t- test, 
Welch test or Mann– Whitney U test. Simple logistic re-
gression was performed using the discrete dependent 
variable: normal or abnormal ACTH stimulation test, 
and the explanatory variable: cumulated GC dose per 
weight per day. Linearity was not rejected when also 
including a second- degree term. Odds ratios and 95% 
confidence intervals were calculated, and outliers were 
identified using Cook's distance.

3 |  RESU LTS

We identified 58 infants under the age of 2 years who 
were operated for congenital cataracts or glaucoma 
between 1 January 2017 and 31 December 2021. Forty- 
nine infants (84.5%) had an ACTH stimulation test per-
formed. Referral for ACTH testing failed in five patients, 
one patient had an unsuccessful ACTH stimulation test 
that was not repeated, and two patients were referred to 
another hospital for testing. One patient with Norrie's 
disease, glaucoma and blindness was excluded due to a 
different surgical management and eye drop treatment 
compared with standard glaucoma regimen.

Included infants were operated for congenital glau-
coma (unilateral: n = 5, bilateral: n = 7) or congenital cat-
aracts (unilateral: n =  20, bilateral: n =  17). Thirty- one 
(63%) patients were male, and 11 patients (64% male) had 
known systemic diseases: Stickler syndrome, Lowe syn-
drome, Cockayne syndrome, Nance Horan syndrome, 
Klinefelter syndrome, neurofibromatosis type 1, ocu-
lodentodigital dysplasia, duodenal atresia, chromosome 
10 triplication (ventricular septal defect, choanal atresia, 
pulmonary stenosis and epilepsy), epileptic encephalop-
athy and G6PD deficiency. Characteristics of the infants 
with and without HPA axis suppression are summarized 
in Table 1.
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Twelve infants were diagnosed with HPA axis sup-
pression, and it was more common in patients with 
glaucoma (bilateral: 43%, unilateral: 40%) and bilat-
eral cataracts (35%) than in unilateral cataract (5%) 
(p = 0.03). Out of 14 infants who had received subcon-
junctival depot dexamethasone, six infants (43%) had 

HPA axis suppression: three with bilateral cataracts, 
two with unilateral and one with bilateral glaucoma. 
Ten out of 22 infants (46%) who had the ACTH stim-
ulation test during eye drop treatment were diagnosed 
with HPA axis suppression, while only two out of 27 
infants (7.4%) who had the test taken after eye drop 

TA B L E  1  Infants with a normal adrenocorticotropic hormone (ACTH) stimulation test and infants with hypothalamus– pituitary– adrenal 
axis suppression (HPA axis suppression)

Normal HPA axis suppression Welch test/Mann– Whitney U test†/two- tailed t- testd

Number Median (IQR) Number Median (IQR)
Difference 
in meanc

95% CI

Lower Upper p value

Patients in study— no. 
(% male)

37 (68) 12 (50)

Gestational age (days) 276 (267– 285) 277 (272– 287) −4.0† −14.0 4.0 0.35

Birth weight (kg) 3.3 (3.0– 4.0) 3.4 (3.0– 3.7) 65.4 −443.4 574.1 0.80

Systemic diseases— no. 
(%)

10 (27) 1 (8)

Age at surgery (days) 130 (70– 253) 65 (47– 106) 0.55 0.31 0.96 0.035 *

Weight at surgery (kg) 7.0 (5.1– 8.7) 5.0 (4.3– 7.0) 0.81 0.65 1.01 0.06

Duration of eye drop 
treatment (days)

24 (21– 49) 34 (30– 45)

Patients with eye drop- 
free days before 
test— no. (%)

25 (68) 2 (17)

Eye drop- free days 
until test

9 (range: 5– 33) 4 (range: 2– 6)

Days between surgery 
and ACTHa test

30 (28– 41) 27 (24– 28) 0.74▫ 0.61 0.90 0.003 **

Surgeries before 1st 
ACTH test— no.

1 (1– 2) 2 (1.75– 2)

Surgeries before 1st 
normal ACTH 
test— no.

1 (1– 2) 3 (2.0– 3.25)

Cumulated 
glucocorticoid 
dose until 1st 
ACTH test (mg)

5.1 (3.6– 8.1) 11.8 (8.6– 12.2) −4.43† −6.45 −1.95 0.005 **

Cumulated 
glucocorticoid 
dose until 1st 
ACTH test per 
weight per day 
(mg/kg/day)

0.02 (0.02– 0.04) 0.08 (0.05– 0.10) 2.78 1.88 4.10 <0.001 ***

Duration of HPA axis 
suppression (days)

229 (97– 413)

p- ACTH at 0 minutes 
(pmol/L)

6 (4.0– 8.3) 1.1 (0.9– 3.8)

S- cortisolb at 0 min 
(nmol/L)

291 (188– 340) 18 (7– 28)

S- cortisol at 30 min 
(nmol/L)

531 (488– 606) 88 (47– 118)

S- cortisol at 60 min 
(nmol/L)

606 (556– 732) 99 (54– 149)

aAdrenocorticotropic hormone at first stimulation test.
bserum cortisol at first stimulation test.
cthe difference in means between children with HPA axis suppression compared with children with a normal ACTH test. Mann– Whitney U test shows the median 
of the difference between a sample of the two groups.
dfollowing variables were transformed using logarithms: age at surgery, weight at surgery, time between surgery and test and cumulated steroid dose until first 
ACTH test per weight per day. For these variables, the difference in means is ratios.
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cessation had HPA axis suppression (day 2 and 6) 
(Figure 1, Table 1). The median duration of HPA axis 
suppression was 229 days (range: 19– 1044 days) but ex-
tended beyond 3 months (range: 5 months– 3.0 years) in 
67% (8/12).

Three infants with HPA axis suppression were admit-
ted to the hospital: one with vomiting and diarrhoea, 
one with 5 days of anorexia and general discomfort, 
and one infant had multiple hospital admissions due 
to vomiting and diarrhoea (4 admissions), fever (3 ad-
missions), otitis media (1 admission) and urinary tract 
infection (1 admission). We did not register any cases 
of Addisonian crisis. Affected growth was observed in 
three infants with HPA axis suppression: one infant 
with Cushing- like features showed decreasing height 
velocity and increasing weight, and two infants showed 
decreased height velocity.

Children with HPA axis suppression were younger 
at time of surgery (p = 0.035, independent t- test), had 
the ACTH test taken earlier (p  =  0.003, Welch test), 
had received a higher cumulated GC dose (p = 0.005, 
Mann– Whitney U test) and had a higher cumulated 
GC dose per weight per day (p  < 0.001, independent  
t- test) compared with children without HPA axis sup-
pression (Table 1).

Simple logistic regression showed that infants with 
HPA axis suppression had received a higher GC dose 
per kilogram body weight per day (mg/kg/day) before 
the first ACTH stimulation test (p < 0.001) than the non- 
suppressed group. There was a 79% (95% CI 1.28;2.50) 
increase in the odds of having HPA axis suppression for 
a 0.01 mg GC increase/kg/day corresponding to an addi-
tional drop per day for an infant weighing 5 kg.

One patient with unilateral congenital cataract was 
diagnosed with HPA axis suppression. This patient re-
ceived an intensified GC treatment due to insufficient 
eye drop instillation resulting in fibrine in the poste-
rior chamber. The treatment consisted of additional 
Monopex® five times daily for 2 weeks decreasing to 
three times daily for 2 weeks. This patient was the old-
est (315 days) and had the highest weight (11.0 kg) at the 
time of surgery compared with the other patients with 
HPA axis suppression. This patient also had the highest 

number of hospital admissions (9), hydrocortisone re-
placement dose was increased (13 times), and the patient 
experienced affected growth. The patient remains sup-
pressed almost 3 years after the surgery.

4 |  DISCUSSION

Our study showed that infants under 2 years of age who 
are treated with GC eye drops after surgery for cataracts 
and glaucoma are at considerable risk of developing HPA 
axis suppression despite the implementation of a lower 
GC dose regimen after our initial report (Bangsgaard 
et al., 2018). Twelve infants (24.5%) were diagnosed with 
HPA axis suppression and required substitution GC 
therapy. The median duration of HPA axis suppression 
was 229 days, but almost lasted 3 years in one infant and 
affected growth in three. Three infants were admitted 
to the hospital with fever, vomiting, anorexia or general 
discomfort, but there were no cases of Addisonian crisis.

The main risk factor for developing HPA axis sup-
pression was a higher daily GC dose per weight. We 
found that the cumulated GC dose, age at surgery and 
the number of days between surgery and the ACTH stim-
ulation test were also associated with HPA axis suppres-
sion. These results must be interpreted with care given 
the relatively small study group and variation in timing 
of the ACTH test in a clinical setting.

We suspect that children with unilateral cataract had 
the lowest incidence of HPA axis suppression as they 
received the lowest GC dose compared with children 
with glaucoma and bilateral cataracts. The only sup-
pressed infant with unilateral cataract had received a 
much higher GC dose due to difficulties administering 
the drops resulting in insufficient inflammatory con-
trol. We did not find an increased occurrence of clinical 
complications after reducing the GC anti- inflammatory 
prophylaxis.

Some infants had received a very high dose of GC 
without developing HPA axis suppression, while other 
patients showed a prolonged HPA axis suppression last-
ing years after surgery with a relatively low GC dose, 
which suggests that there may be additional differences 

F I G U R E  1  Bar chart showing the time between eye drop cessation and the adrenocorticotropic hormone (ACTH) stimulation test and the 
number of patients with and without adrenal insufficiency.
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in individual susceptibility to GC treatment which we 
yet cannot predict. Genetic variations in the GC recep-
tor gene have been associated with an increased risk 
of HPA axis suppression (Fukuhara et al., 2017; Koper 
et al., 2014).

In a former study by Bangsgaard (Bangsgaard 
et al.,  2018) conducted in our department, 66% of in-
fants developed HPA axis suppression during treatment 
with GC- containing eye drops after cataract surgery. All 
children operated for congenital cataracts before 2017 
received a peri- operative subconjunctival injection of 
0.5– 1.0 ml methylprednisolone acetate 40 mg/mL. Post- 
operative eye drop treatment consisted of 6– 8 eye drops 
with dexamethasone 1  mg/mL the first week, tapered 
over the following 6 weeks. This treatment regime cor-
responded to 2– 4 times higher cumulated GC dose than 
our current cataract regimen; however, even with lower 
doses we still observed infants with HPA axis suppres-
sion and affected growth.

In both studies from our department, almost no in-
fants tested after treatment cessation had HPA axis sup-
pression. We found that 1/3 of infants with HPA axis 
suppression had a normal ACTH stimulation test when 
re- tested 3 months later, which could indicate that some 
infants have transient HPA axis suppression during GC 
treatment. Repetitive testing may be necessary to clar-
ify whether a suppression of the HPA axis in susceptible 
patients is temporary and how fast the HPA axis re-
covers without substitution therapy. Other studies have 
shown that short- term GC treatment in children can re-
sult in a short transient HPA axis suppression (Henzen 
et al., 2000; Zora et al., 1986). In our study, a consider-
able proportion of infants (2/3) tested during eye drop 
treatment had prolonged HPA axis suppression and re-
quired hydrocortisone substitution treatment for more 
than 3 months. This could indicate that the substitution 
therapy prolonged the HPA axis suppression, especially 
in susceptible patients. Further research is needed to de-
termine appropriate intervals for re- testing, preferable 
based on individual test responses. Nonetheless, infants 
with either short-  or long- term HPA axis suppression 
have an inadequate hypothalamic– pituitary– adrenal 
axis response to stress and require additional hydrocor-
tisone to prevent serious adverse events.

This study included all patients seen at a tertiary 
centre for paediatric eye surgery. However, as the prev-
alence of glaucoma and cataract is low, our study group 
remains small. In addition, 15% missed the ACTH test, 
which reflects a true clinical setting in which implemen-
tations of new standards may take time. We assumed 
that parents complied with the treatment regime, but we 
had no means of verifying this.

The type of GC eye drops and treatment regimen after 
paediatric surgery may vary in other countries and affect 
the risk of developing HPA axis suppression (Lambert 
& Shah, 2018). The ACTH test is in our clinical setting 
performed as an outpatient procedure of approximately 
1½ hours and iv lines are inserted by paediatric anaes-
thesia nurses. Although our data indicate an association 
between the risk of HPA axis suppression to daily glu-
cocorticoid dose per body weight and timing of testing, 
currently no safe thresholds can be given. Symptoms of 

HPA axis suppression can be difficult to detect, and an 
imminent adrenal crisis may be fatal. We encourage cli-
nicians to be aware of HPA axis suppression in infants 
treated with GC eye drops after ocular surgery and 
consider testing children under 2 years of age or supple-
menting infants with hydrocortisone prior to additional 
ocular surgeries.

5 |  CONCLUSION

Infants have an increased risk of hypothalamus– 
pituitary– adrenal axis suppression with increasing ocu-
lar glucocorticoid dose per weight per day. We found an 
association between hypothalamus– pituitary– adrenal 
axis suppression and age at the time of surgery, days be-
tween surgery and ACTH stimulation test, and cumu-
lated glucocorticoid dose. It is of critical importance to 
identify infants with hypothalamus– pituitary– adrenal 
axis suppression after eye surgery to prevent affected 
growth, thriving and Addisonian crisis.
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