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Adrenal Insufficiency in Pregnancy: A Rare but Easily Overlooked Emergency in Obstetric Practice

Abstract
Background: Adrenal insufficiency during pregnancy is a unique occurrence in obstetric practice. The symptoms of adrenal insufficiency mimic the physiologic effects of pregnancy and is associated with poor maternal and foetal outcomes. 
Case: This is a case report of a 34-year-old African woman, G6P4 +1SA at about 21 weeks gestation, non-antenatal care attendant who was admitted to the hospital for sudden onset of bleeding per vaginum and confusion. Notable findings were refractory hypoglycemia, hypotension, hyponatremia, and low levels of serum cortisol and ACTH. She was diagnosed with a possible central adrenal insufficiency and made substantive clinical improvement on steroid replacement therapy, until a miscarriage at about 25 weeks gestation.
Conclusion: There is a paucity of literature on the diagnosis and management of adrenal insufficiency during pregnancy in Ghana. Due to its similarity with normal pregnancy symptoms, adrenal insufficiency can easily be missed in routine obstetric practice.  A high index of suspicion as well as a multidisciplinary team approach is essential to improve maternal and foetal outcomes. 
Keywords: Adrenal insufficiency, Adrenal crisis, Adrenal insufficiency in Pregnancy, Obstetric Emergency, Postpartum Haemorrhage


Introduction
Adrenal insufficiency is primarily a state of cortisol deficiency. Based on the site of the pathology along the hypothalamic-pituitary-adrenal (HPA) axis, it is classified as either primary or central. In primary adrenal insufficiency, there is impaired cortisol production from the adrenal glands. This is in contrast to central adrenal insufficiency which is associated with either pituitary gland (secondary) or hypothalamus (tertiary) hypofunction [1].
The real incidence and prevalence of adrenal insufficiency in Ghana remains unknown [2]. From a study in the USA,  the prevalence of primary adrenal insufficiency during pregnancy increased from 5.6/100 000 in 2003 to 9.6/100 000 in 2011 in a cohort with 7.7 million births [3]. The primary aetiology of adrenal insufficiency in the developing world is of infectious origin: mainly tuberculosis, HIV and disseminated fungal infections [4]. 
Adrenal Insufficiency during pregnancy is a very rare occurrence with poor maternal and foetal outcomes.

Case presentation 
A 34-year-old African woman, G6P4 +1SA, non-attendant at the antenatal clinic, estimated to be in the 22nd week of pregnancy was seen at the obstetric emergency unit with sudden onset of painless bleeding per vaginum and confusion. Vitals on arrival were normal except for a random blood glucose of 0.6 mmol/l which was corrected with a bolus of 50ml of 50% dextrose and maintained by 5% dextrose infusion and oral food intake. Blood pressure on arrival was 92/69mmHg with a heart rate of 78bpm. On abdominal examination, a gravid uterus was palpated with a symphysio-fundal height of 22cm with a live singleton foetus. Foetal heart rate was between 136 – 144bpm measured using Sonicaid foetal doppler. Speculum examination revealed a closed cervical os with blood stains seen on a normal vaginal mucosa. Samples for laboratory investigations were taken, and the client was admitted to the ward for monitoring and further evaluation. 
Her medical history was significant for recurrent loss of consciousness and primary postpartum haemorrhage during her 4th pregnancy for which she was transfused with 3 units of whole blood and 3 units of fresh frozen plasma. She also had a history of early first trimester spontaneous abortion about a year prior to the index presentation. She reported a history of chronic Hepatitis B infection. There was no history of illicit drug use.
While on admission, she had another occurrence of bleeding per vaginum and experienced several episodes of the following: vomiting, confusion, personality changes (bouts of agitation and crying) and recurrent hypoglycemia that was refractory to dextrose correction. Her abdominal sonographic findings were normal, and the foetal anomaly scan showed a single live intrauterine gestation at about 21 weeks 3 days with no gross foetal anomaly seen and an estimated foetal weight of 406g.
Basic laboratory tests done showed anaemia with a haemoglobin level of 8.6 g/dl. Her liver function test result was unremarkable. She had electrolyte imbalances with sodium – 125 mmol/l, potassium - 3.2mmol/l, chloride – 100mmol/l and bicarbonate - 21.46mmol/l. The Hepatitis B panel was consistent with a chronic carrier state. 
Table 1: Initial Laboratory Test Results
	Test
	Result
	Reference Range

	Hb
	8.6g/dl
	12 – 18g/dl

	Sodium
	125mmol/l
	135 – 145mmol/l

	Potassium
	3.2mmol/l
	3.5 – 5.1mmol/l

	Chloride
	100mmol/l
	98 – 107mmol/l

	Bicarbonate
	21.46mmol/l
	22 – 32mmo/l



A physician consult was sought and assessment done raised a high index of suspicion for adrenal insufficiency in pregnancy. Samples were taken for serum cortisol, ACTH and GeneXpert. Presumptive management of adrenal insufficiency was initiated with steroids. Refractory hypoglycemia was responsive to an initial dose of IV hydrocortisone 50mg 6-hourly for 24 hours, then 50mg 12-hourly for another 24 hours. Hydration status improved with administration of 2L IV normal saline infusion, and this was associated with adequate urine output. 
Results for the early morning serum cortisol and ACTH were as follows: 
Table 2: Early Morning Serum Cortisol and Serum ACTH Results
	Test
	Result
	Reference Range

	Serum Cortisol
	23nmol/l
	166 – 507nmol/l

	Serum ACTH
	4.4pg/ml
	10 – 65 pg/ml



Other investigations such as a brain MRI scan and anterior pituitary hormone assay could not be done by the patient due to financial constraints. 
Her symptoms gradually resolved and vital signs stabilised. She was discharged home on oral hydrocortisone 10mg mane, 5 mg nocte with scheduled follow up visits in a week. In all, she was on admission over a period of three weeks.
At about 25 weeks gestation, she presented to the obstetric emergency again with bleeding per vaginum. Physical examination revealed signs of foetal demise and imminent expulsion, （absent foetal heart and foetal head in perineum）. She was given IV hydrocortisone 100mg and expulsion was expedited with uterotonics. Vital signs showed a blood pressure of 120/70mmHg, heart rate 96bpm, respiratory rate 24cpm and random blood glucose of 4.9mmol/L. Client declined a request to send products of conception for histopathology. She was discharged after 3 days on her oral steroid regimen and for review at the endocrine clinic for further assessment of a possible central adrenal insufficiency. She was subsequently lost to follow up.

Discussion
Pregnancy incurs a state of hypercortisolism as there are increases in Hypothalamic-Pituitary-Adrenal(HPA) axis activity, placental secretion of corticotropin-releasing hormone (CRH), half-life of free cortisol, and desensitisation of the pituitary gland to cortisol feedback. The increase is progressive throughout the pregnancy and gradually declines to the pre-pregnancy state during the postpartum period. Cortisol homeostasis during pregnancy is mediated by the effects of oestrogen through its upregulation of cortisol binding globulin [5].  
Adrenal insufficiency in pregnancy presents a diagnostic challenge as symptoms mimic the physiologic state of pregnancy or hyperemesis gravidarum. The onset is often insidious with symptoms such as fatigue, weight loss, hyperpigmentation, anorexia, nausea, vomiting, and even neuropsychiatric manifestations. The recognition of adrenal insufficiency during pregnancy is uncommon, with only about 100 of such cases reviewed in literature. Most cases are diagnosed prior to conception with a low risk of adrenal crisis during pregnancy [5]. Adrenal crisis, which presents acutely, leads to utero-placental hypoperfusion thus affecting foetal wellbeing. It is mainly characterised by hypotension or shock, hypoglycemia or impaired cognitive function. Hypoglycemia occurs more commonly in central adrenal insufficiency. Electrolyte imbalances, specifically hyponatremia and hyperkalemia, are hallmarks of adrenal crisis. Hyponatremia is the most common laboratory finding in both primary and central adrenal insufficiency while hyperkalemia is restricted to primary adrenal insufficiency. A high index of suspicion and prompt steroid replacement therapy is warranted to reduce maternal and foetal morbidity and mortality [6]. Foetal outcomes include intrauterine growth restriction and foetal demise [7].
A geographical variation exists with the causes of adrenal insufficiency, and this guides history taking and laboratory evaluation. A clinical history is relevant in the evaluation of central adrenal insufficiency. In the developing world, infectious adrenalitis predominates, with tuberculosis and HIV infection being the most common underlying pathologies [4]. In the case of this client, her history was negative for weight loss, drenching night sweats, chronic cough and contact with a chronic cough patient, which are hallmarks of tuberculosis. This together with her negative GeneXpert result made a diagnosis of tuberculous adrenalitis unlikely. Her HIV status was also non-reactive. Other details to note during history taking which could help distinguish a primary aetiology from a central one include a history of chronic steroid or opioid use, brain surgeries, traumatic brain injuries, stroke, or autoimmune disease [8]. 
[bookmark: OLE_LINK5][bookmark: OLE_LINK3][bookmark: OLE_LINK4]The client had a history of postpartum haemorrhage during her last delivery which supported the possibility of Sheehan’s syndrome. Sheehan’s syndrome is pituitary infarction following postpartum haemorrhage resulting in a partial or complete pituitary failure. The anterior pituitary is mostly affected, likely from the increase in size and vascularity during pregnancy. The degree of haemorrhage is usually severe enough to cause hypotension or require multiple units of transfusion. Sheehan’s syndrome is diagnosed with history of postpartum haemorrhage, amenorrhea and lactational failure in addition to a pituitary hormone assay and brain imaging. A study conducted in Turkey identified a delay in detection of Sheehan’s syndrome amongst a group of 114 patients. It was discovered that 53 percent had non-specific symptoms, while the rest had symptoms indicative of adrenal insufficiency or hypogonadism. This suggests that occurrence of late diagnosis was influenced by the large proportion of patients who presented with non-specific symptoms. [6,9]. With regards to the client in this case, Sheehan’s syndrome could not be settled on as a definitive diagnosis because further investigations could not be conducted.
Aside the basic laboratory investigations, additional tests are required in the assessment of a suspected case of central adrenal insufficiency. These include the cosyntropin test, pituitary hormone assay, serum cortisol, ACTH and brain imaging. The cosyntropin test, which is the most effective way to diagnose or exclude adrenal insufficiency, could not be performed in our low-resource setting. An assessment of the client’s early morning serum cortisol revealed a low value of 23nmol/l which contrasts with the hypercortisolism seen in pregnancy. The cut-offs for serum cortisol during pregnancy are 700nmol/L, 800nmol/L and 900nmol/L for the first through to third trimesters respectively [10]. The patient’s low value was therefore highly suggestive of adrenal hypofunction, most likely chronic in nature. An early morning plasma ACTH measurement was also obtained to distinguish between a primary or central source as the cause of the adrenal insufficiency. The ACTH value in primary adrenal insufficiency is typically high, showing a more than two-fold increase than the upper limit of the reference range [11]. The value obtained in this case was 4.4pg/mL, below the reference range of 10 – 65 pg/mL, which made a central cause more likely.
The additional tests would have been beneficial in determining the underlying cause of the suspected central adrenal insufficiency. An elevated prolactin level on the hormonal assay would have been indicative of prolactinoma. A contrast–enhanced brain MRI may also have detected pathologies in the hypothalamus or the sella turcica where the pituitary gland is located. Some of these pathologies include lymphocytic hypophysitis, and pituitary or hypothalamic tumours. Lymphocytic hypophysitis is characterised by lymphocytic infiltration and enlargement of the pituitary gland, followed by destruction of the pituitary cells. It is an autoimmune disorder associated with autoimmune thyroiditis or adrenalitis, and can cause central adrenal insufficiency during pregnancy [6]. In low-resource settings where patients often face monetary limitations, there is difficulty in financing additional investigations, and this limits the detection and diagnosis of conditions like adrenal insufficiency.
[bookmark: OLE_LINK2]Hydrocortisone is the steroid of choice for the treatment of adrenal insufficiency. It is inactivated by the placental enzyme 11-beta-hydroxysteriod dehydrogenase type 2 to cortisone, thus reducing exposure of active steroid compounds in the developing foetus. The consensus is that women on other steroid therapies should be switched to hydrocortisone during pregnancy. The total dose is 12 -15 mg/m2/day of the total body surface area [12]. During the first trimester, the pre-pregnancy dosage of 15 to 25 mg in two or three divided oral doses is maintained. Half to two-thirds of that dosage is taken in the morning to mimic the physiologic release of cortisol. As the pregnancy progresses, dosing adjustments can be made based on the patient’s clinical status. An increase of about 20 to 40 percent is generally needed in the third trimester. During delivery, a stress dose of 100mg of hydrocortisone is given IM or IV at the onset of active labour, followed by a maintenance dose of either 200mg as continuous infusion over 24hrs or 50mg every 6hrs. These same doses are maintained in the instances of co-existing acute illnesses, during amniocentesis, caesarean sections, and when there is adrenal crisis. Hydrocortisone remains safe during lactation due to its low excretion into breastmilk. During the postpartum period, a double oral dose is recommended for the first initial 2 to 4 days before being adjusted to the non-pregnant dose. Otherwise, adjustments can be made based on the patient’s clinical status [13–15].

Conclusion
Adrenal insufficiency is rare in obstetric practice and can easily be missed when present in pregnant women. The management requires a multidisciplinary team approach with the physician or endocrinologist, and the obstetrician-gynaecologist. A high index of suspicion should be entertained in women who present with intractable vomiting and are unresponsive to routine management. Currently, there are no guidelines for diagnosis and management of adrenal insufficiency during pregnancy in Ghana. The diagnostic challenges detailed in this report highlight the need for increased awareness as well as the development of local guidelines to improve maternal and foetal outcomes.
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