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ADRenAl InsUffIcency In PReGnAncy, DelIveRy AnD PUeRPeRIUM – chAl-
lenGInG IssUes In DIAGnosIs AnD MAnAGeMenT – A RevIew of 2 clInIcAl 
cAses (Abstract) Addison’s disease is a primary adrenal insufficiency. It results from progressive 
destruction of adrenals. we present a literature review and two cases of pregnant women present-
ing for delivery. on clinical examination they were found to have Addison’s disease with no sig-
nificant clinical findings and only through the biochemical tests we could confirmed the diagnosis. 
Both patients were delivered by caesarean section. Postoperative evolution was uneventful both for 
the mother and for the babies. Key-words: ADDIson DIseAse, ADRenAl InsUffIcIency, 
cAesAReAn secTIon

BACKgrOuNd
Addison’s disease or primary adrenal insuf-

ficiency is an endocrinopathy characterized by 
adrenal gland hypofunction caused by a partial 
or by a complete destruction of the glands, thus, 
resulting in an insufficient secretion of gluco-
corticoid and mineralocorticoid hormones (1). 
Pregnancy is an almost exceptional occurrence 
in women with adrenal insufficiency, regardless 
of the etiology of the affection (2). In the ab-
sence of a proper diagnosis and appropriate 
therapeutic course, this pathologic association 
may pose a major fetal and maternal risk, cul-
minating in fetal death and in maternal addiso-
nian crisis. 

general facts
The adrenal gland is composed of two dis-

tinct embryological structures: the mesodermal 
and medullary cortex, which originates from 
neuroectoderm. The cortex is divided into three 
areas, from the outside to the inside: the glo-
merular area, the fascicle area and the reticular 
area (3).

The adrenal gland was first described by 
eustachius in 1563, and its importance was 
highlighted by Thomas Addison, who also de-
scribed the disease that was named after him 
in 1855. In 1856 Brown-sequard performed a 
series of adrenalectomies on dogs, thus, demon-
strating the role of these glands in survival. In 
the middle of the 19th century, using immuno-
histochemical techniques, it was demonstrated 
that the adrenal glands are composed of cortex 
and medulla and have independent functions (4).

The etiology of adrenal insufficiency has 
undergone changes over time. If in 1920, the 
most common involved pathology was tubercu-
losis, followed by histoplasmosis, nowadays most 
cases are autoimmunes ones, independent or 
associated with other idiopathic autoimmune dis-
orders, such as: hashimoto’s thyroiditis, pre-
mature ovarian failure, type I diabetes, Grave’s 
disease, hypothyroidism, hypopituitarism (2). 
These polyglandular autoimmune syndromes 
also include pernicious anemia, vitiligo, alope-
cia, nontropical sprue and myasthenia gravis. 
In order for the characteristic symptoms to de-
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velop, the glands must be destroyed over 
90% (2).

Adrenal insufficiency during 
puerperium

During physiological pregnancy, maternal 
adrenal glands suffer insignificant morpholog-
ical changes, but the maternal metabolism of 
steroid hormones is significantly altered. Un-
like the hypothalamic-pituitary-adrenal axis, the 
glucocorticoids level provides a positive feed-
back on the placental corticosteroid (1, 3). The 
fetoplacental unit has an extraordinary ability 
to support maternal steroidogenesis. 

Placental cRh increases for hundreds of 
times during pregnancy, modulating the mater-
nal and fetal pituitary-adrenal axis, and is likely 
to be involved even in childbirth (5). At the start 
of pregnancy, circulating corticotropin (AcTh) 
levels are very low, but the progress of preg-
nancy paradoxically increases both AcTh and 
free cortisol levels. Thus, maternal and fetal 
AcTh titers, which increase dramatically after 
week 16-20 of gestation, reach a maximum 
level of AcTh and plasma cortisol during labor 
(6). Regarding this apparent paradox, nolten 
and Ruekert argued that high levels of free 
cortisol observed during pregnancy are the re-
sult of a „reset” of the maternal feed-back 
mechanism at higher levels, considering that 
this is determined by refractory tissues response 
to cortisol (7). Another explanation is that of 
Keller and wood who suggested that these in-
consistencies may result from the progesterone 
antagonistic action on mineralocorticoids (8). 
Thus, in response to elevated progesterone levels 
during pregnancy, elevated levels of free corti-
sol and aldosterone are required to maintain the 
normal rise in plasma volume over time (2).

Although the rate of cortisol secretion of ad-
renal origin is not increased, being probably even 
lower when compared to that of non pregnant 
women, the plasma and urinary levels of mater-
nal cortisol increase for 2-3 times during preg-
nancy (6). This is explicable because: a) estrogen 
stimulation increases cortisol binding globulin 
resulting in an increased total cortisol level; b) 
metabolic cleansing rate of cortisol is reduced 
during pregnancy; and c) the half-life is almost 
double that of the non-pregnant woman (2).

The secretion of aldosterone in the maternal 
adrenal glands is present in increased amounts 

after 15 weeks of pregnancy and in the third 
trimester it reaches 1 mg/day, when sodium in-
take is restricted, aldosterone secretion increas-
es even more (3). At the same time, levels of 
renin and angiotensin II are normally increased, 
especially during the second half of pregnancy. 
It has been suggested that increased aldosterone 
secretion in normal pregnancy provides protec-
tion against the natriuretic effect of progester-
one and of natriuretic atrial peptide (2, 4).

Diagnosis of adrenal insufficiency may be 
difficult in the first trimester of pregnancy be-
cause the symptoms of the disease can be en-
countered also in physiological changes associ-
ated with pregnancy, such as: syncope, nausea, 
vomiting, marked physical asthenia, adynam-
ics, hyponatremia or hyperpigmentation of cer-
tain areas. Paraclinical examinations show low 
levels of 17-hydrocorticosteroids in 24-hour urine 
(which nowadays are not used anymore as a par-
aclinical examination), low serum levels of cor-
tisol, na and cl, decreased eosinophil counts, 
elevated potasium values. There is a low rate of 
stimulation of the adrenal cortical secretion (2, 4).

Addisonian pigmentation, a typical manifes-
tation of the disease, is more intense as the 
shortage is more severe. This must be distin-
guished from pregnant chloasma, with the at-
tention directed to the presence of brown-gray 
pigment spots on the exposed parts of the body, 
extension areas (elbows, knees), pigmentation 
of postoperative scars, areoles, and genitals. An 
important sign for the recognition of the condi-
tion is pigmentation of the mucousa of the mouth 
and gums. weight loss, hypoglycaemia, hy-
ponatremia less than 5 mmol/l and convulsions 
should prompt a thorough pregnancy checkup.

Pregnancy may aggravate the symptoms of 
the disease and cause severe electrolyte distur-
bances. Patients may develop renal hypoperfu-
sion and decreased cardiac output which may 
lead to decreased circulating intravascular vol-
ume and vascular tone. As a result, collapse 
may develop to severe shock (10).

CAse rePOrTs
Case no. I
Patient I.e.l., 27-year-old, from urban area, 

first gestation (IG), first parity (IP) is hospital-
ized in IV Obstetrics and Gynecology Clinic 
for unsystematised uterine contractions. The 
pregnancy was not dispensarized and the patient 
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didn’t perform the prenatal consultation, re-
ports the first fetal movements 2 months before 
this hospital presentation. from the personal 
pathological history, appendectomy and total 
suprarenalectomy were performed in 1994, fol-
lowed by Prednison treatment until 9 months 
ago. The general clinical examination reveals 
pale skin and mucosa, blood pressure 110/60 
mmhg, pulse 88 b/min, and obstetrical ex-
amination shows normal associate with preg-
nancy skin changes of the breasts, abdomen and 
external genitalia, the uterus 30 cm high, the 
single living fetus, cranial presentation, occip-
ito-anterior position, normal uterine tone, fetal 
heartbeat = 128 beats/min, long, closed cer-
vix,. The echographic examination shows: 36 
weeks 5 days gestational pregnancy with 34 
weeks biometry and estimated weight of the 
fetus 2158g, anterior stretched placenta, oli-
goamnios (IA = 15 mm), fetal heart movement 
= 130 beats/min, rhythmic, resistance index 
umbillical artery = 0.52, resistance index mid-
dle cerebral artery = 0.62, fetal morphology 
difficult to perform due to the low amount of 
amniotic fluid. The endocrinological examina-
tion reveals: operated cushing’s disease (bilat-
eral suprarenalectomy), post-operatory adrenal 
insufficiency treated inconsistently. AcTh dos-
ing, electrolyte screening, glycemic control, 
alkaline reserve control and treatment with 100 
mg/6h hydrocortisone hemisuccinate are rec-
ommended. laboratory investigations revealed: 
hb 11.05g%, ht 35%, l= 10100/mmc, Tr = 
175000/mmc, APTT = 40”, Quick Time = 
13”, Urea = 23 mg/dl, Uric acid = 3.4 mg/
dl, creatinine = 0.7 mg/dl, TGP = 14 IU/l, 
TGo = 9 IU/l, alkaline reserve = 22 meq/l, 
AcTh = 8.49 pg/ml (5 – 27 pg/ml). Direct 
urinary exam: albumin = fine traces, glucose 
= absent, ph = 6, sediment: frequent epithe-
lial, white blood cells and red blood cells. The 
patient delivers by cesarean section for: IG, 
IP, 35 weeks pregnancy, single living fetus, 
cranial presentation, intact membranes, chron-
ic adrenal insufficiency, mitral valve prolapse, 
acute fetal distress. we extracted a live fetus, 
male, weight of 2500g, A = 8. Amniotic fluid 
was green. The postoperative evolution was 
favorable. hydrocortisone hemisuccinate (hshc) 
bolus treatment was continued progressively 
decreasing the doses, of 150 mg and, respec-
tively, 100 mg, followed by treatment with Pred-

nisone 7.5 mg/day and Astonin ½ tablet/day. The 
sutures were suppressed on day 7 and the pa-
tient was discharged on the 11th postoperative 
day with good overall condition.

Case no. II
Patient B.A.c., from urban area, age 34, is 

hospitalized in IV Obstetrics and Gynecology 
Clinic for unsystematised uterine contractions 
preceding delivery. The pregnancy was dispen-
sarized and the patient performed prenatal coun-
seling. Personal history reveals: Addison’s dis-
ease diagnosed in 2000, undergoing treatment, 
perhisteroscopic myomectomy in 2005, 2 mis-
carriages at 9 and 13 weeks of gestation. At the 
general clinical examination, we noted: 1.7m 
height, weight 72kg, the weight gain on preg-
nancy of 17kg, blood pressure 110/60 mmhg, 
heart rate 92 beats/min, obstetrical clinical ex-
amination: the appearance of the external geni-
tal organs characteristic for the term pregnancy, 
uterine height = 37cm, single, living fetus, 
cranial presentation, occipito-anterior position, 
normal uterine tone, rhythmic fetal heart beats, 
132 beats/min, closed long cervix. laboratory 
investigations show: hb 14g%, ht 39%, l = 
10,000/mmc, Tr = 170000/mmc, na = 138 
mmol/l, K= 4.2 mmol/l, cl = 105 mmol/l, 
Alkaline reserve = 28 meq/l, Glycemia 76 mg/
dl, Urea = 18.6 mg/dl, Uric acid = 5 mg/dl, 
creatinine = 0.7 mg/dl, TGP = 10 IU/l, TGo 
= 18 IU/l, AcTh value wasn’t available. Direct 
urinary exam: albumin = absent, glucose = 
absent, Ph = 6, sediment; frequent epithelia, 
rare leukocytes. Patient delivers by transversal 
cesarean section for IIIG IP 38 weeks of preg-
nancy, single living fetus, cranial presentation, 
intact membranes, scarred uterus after myomec-
tomy, chronic adrenal insufficiency. extracting 
a live fetus, male, weight = 3200g, A9. fa-
vorable postoperative evolution. The patient is 
discharged from the hospital on the third post-
operative day. suture threads were suppressed 
on the 7th postoperative day.

dIsCussION
Addison’s disease as well as other endo-

crinopathies can complicate pregnancy and vice 
versa. Prevalence of Addison’s disease in preg-
nancy is not well established, but in developed 
countries the most common etiology of this dis-
ease is the autoimmune one (11). This seems to 
be the explanation for our patient in case no. II. 
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The pathology of many endocrine dysfunctions 
is autoimmune, and clinical manifestations are 
resulting from a complex interaction between 
genetic, environmental, and endogenous factors 
that affect the immune system against target 
cells. In many cases a non-specific event such 
as a viral infection initiates a specific organ 
response that subsequently leads to glandular 
destruction. some studies also incriminates the 
cell passage between the mother and the fetus 
in the development of autoimmune diseases as-
sociated with pregnancy (12).

Untreated Addison’s disease may cause in-
fertility, therefore pregnancy occurs in addiso-
nian patients under treatment, with balanced 
hormonal status, an existing situation in both 
cases presented. on the other hand, latent Ad-
dison’s disease may become manifest during 
pregnancy.

If insufficiency is not diagnosed in time, the 
Addisonian crisis may occur at any time fol-
lowing a stressful event such as low urinary 
tract infection or labor. The emergence of the 
crisis is highlighted by the sudden increase in 
symptoms: asthenia, hypotension, excessive 
adinamia, dyspnea, abdominal pain, nausea, 
headache, photophobia, culminating in seizures 
and hypothermia (13). Production of fetal cor-
tisol may play an important role in protecting 
the mother until the postpartum period from an 
addisonian crisis. laboratory data in such a 
crisis indicate hyponatremia with hyperkalemia, 
hypoglycemia and extremely low cortisolemia 
(13). In such situations treatment is an emer-
gency. The therapeutic objectives consist of 
correcting dehydration and collapse, hydroelec-
trolytic rebalancing, combating hypoglycemia, 
compensating plasma glucocorticoids along with 
fighting the causative factors (3,4).

since the fetal-placental unit can self-regulate 
its production on corticoids, maternal adrenal 
insufficiency does not create problems in fetal 
development (13). Antiadrenal maternal anti-
bodies may cross the placenta but their concen-
tration isn’t usually as large as to induce fetal 
distress or adrenal insufficiency in the fetus. In 
combination with other autoimmune conditions 
such as anticardiolipin antibodies, they could 
induce abortion.

severe maternal hyponatraemia or metabolic 
acidosis can cause severe fetal distress leading 
to fetal death. Recent studies have observed an 
intrauterine growth restriction in addisonian 

women, and increased risk of premature birth, 
leading to low birth weight infants and an increase 
of cesarean delivery (1, 2, 13). This situation is 
found in our patient in case no. I, who gave birth 
prematurely, the fetus being in chronic suffering.

Prior to the introduction of corticosteroid 
replacement therapy in pregnant women with 
adrenal insufficiency, the mortality rate was 
35-45% (14). At present, conception, fetal de-
velopment and birth should not pose problems 
for under treatment Addison’s disease patients 
(2,13).

TreATMeNT
The usual doses of glucocorticoids and min-

eralocorticoids administered are the same both 
outside and during pregnancy.

The glucocorticoid replacement therapy
 hydrocortisone is the most commonly used, 

alongside other glucocorticoids: cortisone, pred-
nisolone and dexamethasone. The standard dose 
of hydrocortisone substitution is 15-25 mg/day 
administered in 2 or 3 doses (2). A typical 
hydrocortisone regime would be: 10 mg in the 
morning, 5 mg at noon and 5 mg early in the 
evening. There are no satisfactory biochemical 
tests to assess the suitability of glucocorticoid 
replacement therapy (2). In practice, the hydro-
cortisone dose is assessed on the basis of clin-
ical criteria, the general condition of the patient 
and the presence of any signs of overdose (hy-
pertension, weight gain, thin skin and glucose 
intolerance) or under-dosing (weight loss and 
pigmentation). During intermittent diseases, 
during the perioperative period or under other 
stress-like conditions, the hydrocortisone dose 
should be increased to limit normal physiolog-
ical response (1). some pregnant women may 
require higher doses of hshc in the third tri-
mester of pregnancy or in stressful periods, and 
for the unstable ones, treatment with 75-100 mg 
of intravenous hydrocortisone for optimizing 
the plasma cortisol levels is recommended (13). 
Patients should be educated to be able to self-
administer the hydrocortisone doses intramus-
cularly at need, and during delivery saline and 
50-100 mg hydrocortisone intravenously should 
be administered every 6 hour (1, 13).

The mineralocorticoid replacement 
therapy
fludrocortisone is the only therapeutic agent 

available to replace mineralocorticoids. The usu-
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al dose is 100 micrograms per day. Due to the 
prominent progestative anti-mineralocorticoid 
effect, higher doses of fludrocortisone may be 
required during pregnancy, depending on potas-
sium and blood pressure levels (2). The dose 
is adjusted according to the clinical response 
(usually 50-200 micrograms/day). high blood 
pressure and lower limbs edema suggest over-
dose, while increased salt appetite, postural 
hypotension and hyperkalaemia are signs of 
under dosing. evaluation of plasma renin activ-
ity is also useful in optimizing the dose of fl-
udrocortisone, being inhibited in the event of 
overdosage and increased in underdosage, how-
ever it does not provide special information 
during pregnancy (10).

The assertion that corticosteroid therapy for 
pregnant women may have a teratogenic effect 
is invalidated by recent studies (13). corticos-
teroids have been successfully administered to 
pregnant women with various pathologies such 
as: asthma, myasthenia gravis, systemic lupus 
erythematosus and adrenal insufficiency. Older 
studies have reported an increased incidence of 

palatoschisis in children from mothers who re-
ceived corticosteroid therapy before 14 week of 
gestation. The risk is now considered to be 
below 1% and a cause-effect relationship can-
not be demonstrated (9). corticotherapy is safe, 
but requires close supervision, in order to di-
agnose possible complications of the disease, 
overdose or underdosing, and the adverse ef-
fects of treatment. It seems that prednisone and 
not prednisolone crosses the placenta, but cases 
of adrenal suppression in the children of pre-
hospital patients during pregnancy have not been 
reported (1).

Breastfeeding is not contraindicated, show-
ing that less than 0.5% of the drug passes into 
breast milk (5).

CONCLusION

hormone replacement therapy is of vital 
importance in pregnant women with adrenal 
insufficiency. even in the absence of any symp-
toms careful monitoring is required during pre-
natal consultation. Maternal and fetal prognosis is 
good, provided that the treatment is respected.
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