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Materiales y Metodos: Revisión retrospectiva de historias clínicas de pacientes 

consultantes a un hospital de tercer nivel entre Enero 2015 a Septiembre 2017 con 

hiponatremia y bioquímica de insuficiencia suprarenal secundaria. Los hallazgos 

fueron comparados con los reportados por estudios previamente publicados.

Introducción: La hiponatremia por insuficiencia suprarenal secundaria es subestimada 

y subdiagnosticada frecuentemente. Este artículo subraya la importancia de una 

evaluación adecuada de la hiponatremia euvolemica para evitar un diagnóstico y 

tratamiento inapropiados. 

Objetivos: Describir las características clínicas y bioquímicas de pacientes con 

hiponatremia por insuficiencia suprarrenal secundaria y sus causas. 

Conclusiones: La hiponatremia hipotonica euvolémica es una presentación común de 

insuficiencia suprarrenal secundaria y no suele acompañarse de otras manifestaciones 

de deficiencia de glucocorticoides. Es clínica y bioquímicamente indistinguible del 

SSIDH. Un bajo umbral de sospecha y la medición de cortisol serico matutino es 

esencial en estos pacientes para evitar un diagnostico y manejo inapropiados.

Resultados: Todos los pacientes con insuficiencia suprarrenal secundaria se 

presentaron con hiponatremia euvolemica hipotónica. 54.5% eran mujeres, la edad 

promedio fue 57 años. Solo 1 paciente tuvo hiponatremia leve. La mediana de la 

concentración de cortisol fue 2.8 mcg/dL (RIQ 1.75-3.25 mcg/dL) y la de ACTH fue de 

7.7 pg/nL (RIQ 4.5-9.5 pg/nL). Todos los pacientes tuvieron densidad urinaria alta 

indistinguible del SSIDH. El hipogonadismo hipogonadotrópico y el hipotiroidismo 

central fueron las alteraciones de ejes hipofisarios mas comúnmente asociados. La 

presencia de hipoglicemia, hipotensión e hipercaliemia fue baja. La causa más 

frecuente fue silla turca vacía.  
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Introduction: Hyponatremia due to secondary adrenal insufficiency is frequently 

underestimated and underdiagnosed. This paper underscores the importance of an 

adequate evaluation of euvolemic hyponatremia to avoid an inappropriate treatment 

and diagnosis. 

Objectives: To describe the clinical and biochemical characteristics of patients with 

hyponatremia due to secondary adrenal insufficiency and its causes. 

Results: All patients with secondary adrenal insufficiency presented with hypotonic 

euvolemic hyponatremia. 54.5% of patients were females, median age was 57 years. 

Only 1 patient had mild hyponatremia. Cortisol median concentration was 2.8 mcg/dL 

(IQR 1.75-3.25 mcg/dL) and median ACTH concentration was 7.7 pg/nL (IQR 4.5-9.5 

pg/nL). All the patients had high urinary density and features indistinguishable from 

SIADH. Hypogonadotropic hypogonadism and central hypothyroidism were the most 

commonly accompanying hypophyseal axis. Hypoglycemia, hypotension, and 

hyperkalemia were infrequent findings in these patients. The most frequent etiology 

identified was empty sella syndrome.  

Materials and Methods: A retrospective review of the clinical records of patients 

presenting to a third level hospital between January 2015 to September 2017 with 

hyponatremia and a biochemical profile of secondary adrenal insufficiency. Findings 

were compared with previously published reports.

Conclusions: Euvolemic hypotonic hyponatremia is a common presentation of 

secondary adrenal insufficiency and is often not accompanied with other manifestations 

of glucocorticoid deficiency. This disease is clinical and biochemical indistinguishable 

from SIADH. A low threshold for suspicion and a serum morning cortisol measurement 

in these patients is essential to avoid an inappropriate diagnosis and management. 
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INTRODUCTION

This study was a retrospective analysis of clinical records of all 

the patients admitted with hyponatremia and secondary adrenal 

insufficiency to the ESE Hospital Universitario San Jorge from 

Hyponatremia is the most frequent hydroelectrolytic disorder in 

clinical practice –(1,2,11,310). It is defined as a serum sodium 

concentration less than 135 mmol/L –(1,2,11,310). It is present 

in 15-20% of emergency room and critical care patients 

–(1,2,11,310). The principal adverse events associated with 

hyponatremia are increased morbidity, hospital stay and 

mortality –(1,2,12,39,11). It has multiple causes and requires a 

systematic approach that includes classifying the patient's 

serum osmolality and volemia (3,7,9,10). Euvolemic hypotonic 

hyponatremia is the commonest form of presentation and the 

Syndrome of Inappropriate Antidiuretic Hormone Secretion 

(SIADH) its principal cause (3,7,9,10,13). This diagnosis 

requires to rule out other causes of hyponatremia including 

hypothyroidism and adrenal insufficiency –(3,710,13). In spite 

of this consideration, cortisol is not always measured during the 

study of euvolemic hyponatremia, underestimating the 

frequency of adrenal insufficiency as a cause of SIADH; 

misleading patients' therapy with potential adverse 

consequences –––(25,79,1315). The authors present here a case 

series of hyponatremia associated with secondary adrenal 

insufficiency.

MATERIALS AND METHODS

Continuous variables were described with medians and 

interquartile ranges (IQR). Categorical variables were 

described as proportions. The presence of adrenal insufficiency 

manifestations defined as hypotension and hypoglycemia was 

actively searched among these patients. Hypotension was 

defined as a diastolic arterial blood pressure of 60 mm Hg or 

less, a systolic arterial blood pressure of 90 mm Hg or less, or a 

mean arterial blood pressure of 65 mm Hg or less. Hypertension 

was defined as a diastolic arterial blood pressure of 90 mm Hg or 

more, a systolic arterial blood pressure of 140 mm Hg or more, 

or a mean arterial blood pressure of 90 mm Hg or more. 

Hypoglycemia was defined as a serum blood glucose level of 45 

mg/dL or less. Severity of hyponatremia was classified as mild 

(plasma sodium > 130 mmol/L), moderate (plasma sodium 125-

129 mmol/L), and severe (plasma sodium < 125 mmol/L). 

Hypotonia was defined as a calculated serum osmolality of less 

than 280 mOsm/Kg of effective plasma osmolality, calculated 

by the formula Osm = [2 x serum sodium] + [glycemia/18] using 

the first values of serum sodium and glycemia after the patient's 

Pereira, Colombia between January 2015 to September 2017. 

This case series was approved by the Ethics Committee of the 

Universidad Tecnológica de Pereira who waived the need for 

informed consent of the subjects, given that this was a historical 

review of patients records and no intervention was made, being 

classified as an investigation without risk according to national 

and international guidelines. The data collection was made 

following the good clinical practice and declaration of Helsinki 

recommendations. 
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admission. Euvolemia was defined as the absence of 

hypervolemia manifestations (peripheral edema, jugular vein 

ingurgitation, ascites, pleural effusion) and absence of 

hypovolemia manifestations (dry mucose membranes, dry skin, 

collapsed jugular veins and BUN/Creatinine ratio more than 20) 

according to clinical record registries at admission. Data were 

analyzed using Microsoft Excel software.

RESULTS
11 cases of hyponatremia due to secondary adrenal 

insufficiency were analyzed. 54.5% of the patients were women 

with a median age of 57 years (IQR 45.5-61.5 years). Table I 

shows the results of the diagnostic tests made to these patients. 

Cortisol measurements where taken between 8 and 9 am 

according to guideline recommendations except in 4 patients: 

case 1 before 8 am and cases 2, 5 and 7 after 9 am. In case 1, 

hemodynamic instability led to measurement outside the 

recommended time, whilst in the other 3 cases no reason was 

registered for the extemporaneous sampling. 

In all cases hyponatremia was hypotonic and euvolemic with a 

median plasma sodium of 118 mmol/L (IQR 112-126.5 

mmol/L). Hyponatremia was classified as severe in 6 cases, 

moderate in 4 cases and mild in 1 case. The median urinary 

density was 1.013 (IQR 1.010-1.016). All the patients had 

clinical characteristics of SIADH (euvolemic hypotonic 

hyponatremia with a urinary density above 1.003). 

The main clinical manifestations were neurologic symptoms 

(disorientation, confusion, cognitive decline, and somnolence) 

in 63.6% of the cases followed by emesis in 45.5%. 2 cases had 

seizures as their initial manifestation (table II). Glucocorticoid 

deficiency manifestations were present in 2 cases as 

hypotension and another 2 cases as hypoglycemia, all of them 

with severe hyponatremia. Surprisingly 1 case had 

hyperkalemia that was explained in this case by acute kidney 

injury secondary to a worsening congenital obstructive 

uropathy. 

After the interpretation of thyroid function tests 5 cases were 

All the patients had thyroid stimulating hormone (TSH), free 

thyroxine (FT4), and serum cortisol levels measured. 

Adrenocorticotropic hormone (ACTH) was measured in 63.6% 

of cases. The median cortisol concentration was 2.8 mcg/dL 

(IQR 1.75-3.25 mcg/dL) and the median ACTH concentration 

was 7.7 pg/nL (IQR 4.5-9.5 pg/nL). 54.5% of the cases had 

cortisol levels < 3 mcg/dL. In 4 cases without ACTH levels, the 

absence of other manifestations of adrenal insufficiency 

(hyperkalemia, hypotension, and hypoglycemia) that are more 

common in primary adrenal insufficiency, and the improvement 

in sodium levels with glucocorticoid replacement therapy, 

allowed the diagnosis of secondary adrenal insufficiency. No 

confirmatory test was made in these cases given the lack of 

synthetic ACTH for the stimulation test.  Insulinic 

hypoglycemic test was deemed unsafe in two cases (cases 5 and 

8) since they were over 70 years of age and deemed unnecessary 

in all cases since interruption of glucocorticoids for these tests 

was considered unsafe.

classified as having central hypothyroidism, 2 cases as 

subc l in i ca l  hypo thyro id i sm,  2  cases  a s  p r imary 

hypothyroidism, and 2 cases as euthyroid. Gonadotropins were 

measured in 9 cases (FSH or LH) and 5 patients also had levels 

of free testosterone or estradiol. In 54.5% of this cases 

hypogonatropic hypogonadism was present. The most frequent 

finding in Magnetic Resonance Imaging (MRI) of sella turcica 

was empty sella syndrome (6 cases), followed by pituitary 

neoplasms (5 cases). 2 of the 6 women had empty sella 

syndrome with a history that suggested Sheehan syndrome as its 

etiology. 

5 patients (cases 3, 4, 7, 8 and 10) of this series had an 

intercurrent conditions that lead to the manifestation of 

hyponatremia: 2 begin with symptoms after the start of thyroid 

hormone supplementation, 3 in the postoperative period of 

minor surgeries. Of these 5 patients only two had previous 

diagnosis of hypopituitarism (4 and 10) and failure to adjust 

dose previous to minor surgeries in both cases, without a clear 

reason for this, despite instructions from the endocrinologist of 

how to do it in the clinical record.  The other 3 cases were 

diagnosed as new cases after the intercurrent condition 

appeared. Of the two patients that had initiation of thyroid 

hormone supplementation as a triggering factor, both results 

were initially misinterpreted by the general practitioner as 

primary hypothyroidism. All patients had compromise of 1 or 

more hypophyseal axis additional to hypophysis-adrenal axis. 

Hypogonadotropic hypogonadism and central hypothyroidism 

were the most common associated hypophyseal deficiencies.

Table II. Clinical manifestations

Signs/Symptoms                       Total (n=11)

Neurologic manifestations                                     7

Emesis                                                                   5

Asthenia/adynamia                                                3

Hyporexia                                                              3 

Hypoglycemia                                                        2

Diarrhea                                                                 2

Menstrual abnormalities                                        3

Weight loss                                                            3

Hypotension                                                          2 

Epigastralgia                                                          2

Absence of secondary sexual characteristics       2 

Diaphoresis                                                            2
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Secondary adrenal insufficiency tend to be underdiagnosed as a 

cause of euvolemic hyponatremia when patients are admitted 

–(2,4,1416). A retrospective study in Germany of Diederich et 

al. found the prevalence of euvolemic hyponatremia due to 

secondary adrenal insufficiency around 20.1% (15). Other 

studies show that despite 3.8% of patients with euvolemic 

hyponatremia had evidence of adrenal insufficiency, only a 

small number of patients had cortisol levels measured (16). 

Only 21 to 40% of ER patients with hyponatremia are clinically 

evaluated to determine their volume status which led to 

appropriate diagnostic evaluation in 31% of the cases (2,4,5). 

Regardless of the knowledge that secondary adrenal 

insufficiency is a known etiology of euvolemic hyponatremia 

and its exclusion is required previous to the SIADH diagnosis, 

there is little literature about it –(14,15,2128). 

In secondary adrenal insufficiency, hyponatremia presents in 

DISCUSSION about 85-90% of the patients (17,18,20,27,29). The 

pathophysiology of hyponatremia in these cases is owed to the 

glucocorticoid deficiency that results in an increased 

hypothalamic secretion of CRH that stimulates ADH secretion 

leading to SIADH –(1315,22,24,27,29). At the same time the 

direct inhibitory effect of cortisol on ADH release is lost, 

contributing to hyponatremia onset –(14,1620). Although this 

hyponatremia is bioquimically and clinically similar to SIADH, 

it improves with glucorticoid replacement therapy –(14,1620). 

The chronic ACTH and glucocorticoid deficiency are 

responsible for the symptoms of secondary adrenal  

insufficiency which are unspecific and in 50% of the cases are 

present a year after diagnosis (14,17,18,20,29). This symptoms 

include nausea, emesis, abdominal pain and diarrhea or 

constipation (56-92%); anorexia and weight loss (73-100%); 

fatigue and malaise (95-100%) (14,17,18,20,29). Its 

presentation  also  depends  on  the  hormonal deficit, whether is

Cases  Reference 
values 

1 2 3 4 5 6 7 8 9 10 11 M IQR 

Age (years) 
 

41 59 62 36 79 50 71 57 61 52 32 57 45.5-61.5 
Gender F F F M F M M F M F M N/A N/A 

SBP 90-140 60 186 109 108 130 99 110 105 114 45 110 109 102-112 
DBP 60-90 40 97 78 70 82 68 77 68 76 25 60 70 64-77.5 
MBP 65-90 47 127 88 83 98 78 88 80 89 32 77 83 77.5-88.5 

Glycaemia 60-125 56 68 43 80 81 101 81 78 50 30 84 78 53-81 
Plasma Na 
(mmol/ L) 

135-145 108 103 127 129 125 126 107 118 131 116 116 118 112-126.5 

Plasma 
Osmolality 
(mOsm/Kg) 

280-295 219 210 256 262 255 258 219 240 265 234 237 240 226.4-257 

Plasma K 
(mmol/L) 

3.5-5.0 4.1 3.0 4.0 5.6 4.7 4.5 4.2 3.8 4.8 2.9 3.4 4.1 3.6-4.6 

Creatinine 0.5-1.5 0.7 0,4 0.4 3 0.5 0.7 1.1 0.6 1.4 1.0 0.8 0.7 0.55-105 
BUN 5-20 5 6 5 38 7 12 14 6 47 14 16 12 6-15 

Cortisol 
(mcg/dL) 

5-25 1,6 3 2,9 1,8 3,4 2,56 3,34 1,49 2,61 0,5 3,22 2.8 1.75-3.25 

ACTH 
(pg/mL) 

0-60 9.9 4.1 13.6 5.0 ND ND ND ND 9.2 2.7  ND 7.7 4.55-9.55 

TSH 
(uUI/mL) 

0.4-4 7.94 3.09 19.0 22.7 0.63 4.37 2.1 1.48 2.9 0.2 0.02 2.9 1.05-6.15 

fT4 (ng/dL) 0.78-2.19 0.8 0.2 2.14 0.59 0.73 0.78 0.82 0.47 1.44 0.31 0.88 0.78 0.53-0.85 
Estradiol 
(pg/mL) 

 
128 ND 11.8 ND ND ND ND ND ND ND NA 69.9 40.85-98.95 

Testosterone 
(ng/mL) 

1.8-5.7 ND ND ND 0.1 ND ND 0.09 ND 0.44 ND  ND 0.1 0.09-0.27 

FSH 
(mUI/mL) 

1.7-12 7.2 0.7 1.17 0.8 6.29 ND 2.6 ND 5.4 0.7 5.5 2.6 0.8-5.5 

LH( mUI/ 
mL) 

1.1-7 3.7 0.2 0.12 0.2 0.68 ND 0.27 ND 5.0 0.2 2.0 0.27 0.2-2.0 

IGF-1 
(ng/mL) 

50-285 68.13 2.9 ND 2.9 ND 27 50 ND 54 13.46 ND  27 8.18-52 

Prolactin 
(ng/mL) 

4-30 1.9 4.1 11 52.65 50.43 8.8 35.7 ND ND ND 3.3 9.9 3.9-39.38 

Urinary 
density 

1.010-
1.020 

1.009 1.013 ND 1.009 1.016 1.013 1.016 1.023 1.010 ND 1.030 1.013 1.010-1.016 

MRI/CT 
findings 

 
EST, 
SS 

EST SST EST PMA PMA PMA SST EST EST, 
SS 

PMA, 
PA 

EST 
 

 

Table I. Patient characteristics

Abbreviations: M=mean, IQR=interquartile range, SBP =systolic blood pressure, DBP=diastolic blood pressure, Na=Sodium, K=Potassium, BUN=Blood Urea 
Nitrogen, ACTH=Adrenocorticotropic hormone, TSH=Thyroid Stimulating Hormone, fT4=free thyroxine, FSH=Follicle Stimulating Hormone, LH=Luteinizing 
Hormone, IGF-1=Insulin-like Growth Factor type 1, MRI=Magnetic Resonance Imaging, CT=Computed Tomography, mmol=millimoles, L=liter, 
mOsm=milliosmoles, Kg=kilogram, mcg=microgram, dL=deciliter, pg=picogram, mL=milliliter, uUI=microunits, ng=nanogram, mUI=milliunits, EST=empty silla 
turcica, SS=Sheehan Syndrome, SST=Suprasellar tumor, PMA=Pituitary macroadenoma, PSIS=Pituitary stalk interruption syndrome, PA=Pituitary apoplexy
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 total or partial, given that partial ACTH deficiency only leads to 

symptoms during stress situations; while total ACTH and 

cortisol deficiency can cause severe symptoms as hypotension 

and shock (28). 

Is more frequently reported in elderly patients and has been 

related with multiple risk factors associated with aging such as 

increased ADH release, diminished renal handling of sodium, 

lower sodium intake, and changes in water intake; being the 

enhanced release of ADH the most important factor (12,24). The 

case series reported by Diederich et al. and Cuesta et al. also 

show how secondary adrenal insufficiency is always 

accompanied by hypopituitarism, with no single case of isolated 

secondary adrenal insufficiency in neither of the studies, with 

empty sella being the most common cause of hypopituitarism in 

these patients and Sheehan's syndrome being the most common 

cause among women (15,16). 

The median age at presentation was 50 yo in men and 58 yo in 

women, in contrast to previous studies. The authors think this 

difference could be due to the lower median age of Colombian 

population in contrast to European countries where the 

published series was conducted (15,16).

The findings of these case series where consistent about 

neurologic symptoms as the most common clinical 

manifestation, followed by emesis, and asthenia/adynamia 

(14,17,18,20,29). These reflects the similar behavior of 

secondary adrenal insufficiency between European and Latin-

American patients, giving support to follow the same guidelines 

in the diagnostic process of hyponatremia that have been 

adapted from other latitudes in Latin-American countries. 

Stressful situations such as infections, hypoglycemia, nausea, 

or emesis are known secretagogues of ADH. These factors when 

present can worsen hyponatremia and make it symptomatic 

–(14,15,18,20,24,2730). 

An important finding was that only 2 patients had a previous 

diagnosis of secondary adrenal insufficiency before admission, 

with a similar rate of that reported by Diederich et al. in a case 

series of 28 patients (15). 

Bearing in mind that at the present there are no local studies in 

Colombia about secondary adrenal insufficiency prevalence as 

a cause of hyponatremia, nor case reports of this entity, here is a 

report of 11 cases detected during the study of euvolemic 

hyponatremia in a tertiary care hospital during a period of 1.5 

years. These should alert local and world medical community to 

remember the importance of measuring cortisol in a routinary 

fashion to patients with characteristics of SIADH despite the 

absence of other adrenal insufficiency findings (hypotension or 

hypoglycemia), given that a delay diagnosis could lead to 

deleterious consequences in patients' health and survival 

derived from a wrong approach and therapy since they do not 

answer to the conventional therapy and had a high frequency of 

alterations in other hormonal axis that also need replacement 

therapy. Is also important to draw attention about the need for 

education of physicians in thyroid hormone profile 

interpretation to avoid misdiagnosis of central hypothyroidism 

as primary hypothyroidism, given that inadequate initiation of 

thyroid hormone supplementation before knowing the 

hypophyseal adrenal axis function, could lead to adrenal crisis 

as was seen in two cases. Another unmet educational need for 

patients and physicians is the adjustment of glucocorticoid dose 

in perioperative period and during acute illnesses in patients 

with secondary adrenal insufficiency or a strong clinical 

suspicion.   

The retrospective characteristic of this case series, along with 

lack of ACTH for all cases, lack of confirmatory test in these 

cases and extemporaneous measurement of cortisol in 4 of the 

11 patients are the main limitations of this case series. 
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