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Introduction: Meningoencephalitis is the most common clinical manifestation of cryptococcal infection, as the organism has a 
propensity to invade the CNS. Patients often present with elevated intracranial pressure, focal motor deficits, altered mentation and 
internal hydrocephalus. Syndrome of inappropriate antidiuretic hormone secretion (SIADH) has been reported as a notable cause of 
euvolemic hyponatremia in immunocompromised patients.
Case Presentation: A 67-year-old male with liver transplantation due to hepatitis C (HCV) related liver cirrhosis developed severe 
hyponatremia four months after liver transplantation, which was discovered during routine clinic visit. Patient was referred to the 
emergency department, treated and discharged with normal serum sodium level. Few days later, he presented with dizziness, confusion, 
ataxia, abnormal muscle movements and leg pain. Laboratory investigations were consistent with SIADH and revealed a sodium level of 
115 mmol/L. Brain MRI showed a leptomeningeal enhancement in the superior cerebellar sulci suspicious for infection. Lumbar puncture 
was performed and consistent with Cryptococcus neoformans infection; therefore, cryptococcal meningitis was diagnosed. Amphotericin 
B was started for the patient for six weeks followed by fluconazole for one year. His level of consciousness improved significantly, and his 
serum sodium level slowly returned to its normal baseline over three weeks after starting amphotericin B.
Conclusions: Symptomatic hyponatremia secondary to SIADH remains a rare complication of cryptococcal meningitis.
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1. Introduction
Diagnosis of hyponatremia is established when serum 

sodium level falls below 135 mEq/L. Acute hyponatremia 
is associated with altered mentation, seizures or un-
consciousness and death in less than 48 hours due to 
cerebral edema. On the contrary, patients with chronic 
hyponatremia may develop gastrointestinal, mild neuro-
logical symptoms or no symptoms at all. True hyponatre-
mia can be either hypovolemic, euvolemic, or hypervol-
emic. Syndrome of inappropriate antidiuretic hormone 
secretion (SIADH) has been reported as a notable cause of 
euvolemic hyponatremia in human immunodeficiency 
virus (HIV) infection, central nervous system diseases (1), 
malignancies and respiratory diseases. Moreover, SIADH 
is the most notable cause of hyponatremia in admitted 
patients (1). Criteria for diagnosis of SIADH include eu-
volemic, eucortisolemic and euthyroid status, high urine 
sodium of more than 20 mEq/L, high urine osmolality of 
more than 100 mOsm/kg, low plasma osmolality of less 
than 275 mOsm/kg and disuse of diuretics (1). The men-

tioned criteria must be met in the presence of normal 
thyroid, cardiac, hepatic, renal, and adrenal functions (1).

Herein, we report a case of a 67-year-old male status post 
liver transplantation due to hepatitis C (HCV) related 
liver cirrhosis who developed hyponatremia secondary 
to syndrome of inappropriate antidiuretic hormone (SI-
ADH) as a first presentation of cryptococcal meningitis. 
Up to our knowledge, this is the second case with such 
presentation reported in the literature and the only case 
after liver transplantation (2).

2. Case Presentation
A 67-year-old man status post liver transplantation 

three months ago was found to have severe hyponatre-
mia with sodium of 119 mmol/L during routine follow-
up and was referred to emergency department on 7th 
of August, 2014 with constipation, fatigue and tremor. 
Patient had no history of fever, nausea, vomiting, and 
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abdominal pain. Patient’s medical history was signifi-
cant for uncontrolled type 2 diabetes mellitus and liver 
cirrhosis secondary to HCV, which he underwent liver 
transplantation for on 7th of May, 2014. Post transplant 
medications included prednisone, cyclosporine, Sep-
tra, magnesium oxide, omeprazole, amlodipine, and 
insulin mixtard. On examination, the patient was afe-
brile with a blood pressure of 118/58 mmHg and heart 
rate of 115 beats per minute. Laboratory investigations 
revealed hyponatremia (115 mmol/L), hyperkalemia 
(6.9 mmol/L), serum osmolarity of 254 mOsmol/L (275 
- 295 mOsmol/L), elevated urine sodium (70 mmol/L) 
and urine osmolarity of 503 mOsmol/L (50 - 1400 
mOsmol/L), suggestive of SIADH. Intravenous normal 
saline was started in the emergency department, but 
sodium levels dropped further to 113 mmol/L with 
worsening of his presenting symptoms. Sodium was 
then corrected to 125 mmol/L during two days using 
hypertonic saline (NaCl 3%) at a rate of 30 mL hourly, 
and then, patient was discharged home.

Four weeks later, the patient referred again to the emer-
gency department complaining of dizziness, confusion, 
ataxia, abnormal muscle movements, and leg pain. Pa-
tient denied any history of fever, nausea, vomiting, ab-
dominal pain, weight loss, decreased appetite, sweating, 
travel or raw milk ingestion. On examination, he was eu-
volemic with altered sensorium.

Laboratory investigations revealed hyponatremia (122 
mmol/L), despite correcting sodium levels to 130 mmol/L 
over 72 hours. His level of consciousness temporary im-
proved but worsened again. He developed fever (39˚C) 
became drowsy, and was unable to follow commands 
with altered mental status (the Glasgow coma scale: 9)
and positive meningeal signs.

Chest X-ray and ultrasound of abdomen were unre-
markable. Magnetic resonance imaging (MRI) of the 
brain showed leptomeningeal enhancement in the su-
perior cerebellar sulci suspicious for infection. Lumbar 
puncture was consistent with Cryptococcus neoformans 
infection: high white blood cell count (250 × 106/L; 43% 
neutrophils, 37% monocytes and 8% lymphocytes), high 
protein (1326 mg/L), low glucose (0.97 mmol/L), and 
positive cryptococcal antigen and India Ink stain. The 
patient’s hyponatremia was due to syndrome of inap-
propriate antidiuretic hormone (SIADH) secondary to 
cryptococcal meningitis.

Amphotericin B was administered for six weeks fol-
lowed by fluconazole for one year. His level of conscious-
ness improved significantly, and his serum sodium level 
slowly returned to its normal baseline over three weeks 
after starting amphotericin B.

He underwent Roux-en-Y hepaticojejunostomy for 
biliary stricture after failed percutaneous transhepatic 
cholangioplasty. He also, achieved sustained virologic re-
sponse to 6-month therapy with Sofosbuvir plus ribavirin 
for treatment of HCV.

3. Discussion
Meningoencephalitis is the most common clinical mani-

festation of cryptococcal infection (3). The organism has a 
propensity for the central nervous system and is found in 
40% - 86% of cases (4). Following inhalation, C. neoformans 
causes an infection, which disseminates hematogenously 
after an observed or asymptomatic pulmonary infection 
(5, 6). It is critical to investigate for cryptococcal meningi-
tis in immunocompromised patients with cryptococcal 
infection affecting other body systems (3). The commonest 
strain of Cryptococcus neoformans found in immunocom-
promised patients is C. neoformans var. neoformans (5). Or-
gan transplant, lymphomas, glucocorticoid therapy, HIV 
infection and other states of immunodeficiency are pre-
disposing factors for cryptococcal infection (5).

Cryptococcus preferably invades the meninges due 
to lack of cell mediated immunity (5) and factors that 
inhibit its growth, which are often found in the serum 
(7). Patients often present with typical meningeal signs, 
which are nonspecific for cryptococcal infection (2, 5), 
making the diagnosis difficult (2). A lumbar puncture 
and cryptococcal antigen detection following CSF culture 
are essential for the diagnosis of cryptococcal meningo-
encephalitis. Typical findings of a potential cryptococcal 
meningoencephalitis include high opening pressure > 
200 mmH2O (especially in AIDS patients), high protein 
levels, low glucose levels and high lymphocytic count. As 
a consequence of cryptococcal meningitis, patients de-
velop elevated intracranial pressure, focal motor deficits, 
altered mentation and internal hydrocephalus (5).

SIADH was a complication of cryptococcal meningitis 
in our patient, resulting in severe hyponatremia. SIADH 
arises most frequently secondary to small cell lung can-
cer and CNS disturbance (8, 9). The most common cause 
of CNS disturbance is meningitis caused by tuberculosis 
and other bacteria (2). Fungal meningitis is uncommon 
(2). X-ray and CT of chest had normal findings in our pa-
tient, which excluded lung cancer. Moreover, we hypothe-
sized that our patient developed SIADH secondary to CNS 
disturbance caused by infection.

Up to our knowledge, only one case of SIADH secondary 
to cryptococcal meningitis was reported in the literature; 
the patient was receiving immunosuppressive treatment 
(prednisone and azathioprine) for ulcerative colitis (2). 
Cerebral salt wasting syndrome (CSWS) is another condi-
tion, which may present similarly to SIADH in a patient 
with cryptococcal meningitis, but usually the patient is 
hypovolemic (10). Laboratory findings such as high urine 
osmolality, high urine sodium concentration, low serum 
uric acid, and low serum osmolality are found in both 
conditions (10). SIADH is a result of increased levels of an-
tidiuretic hormone, which leads to water retention and 
hyponatremia. The higher the plasma ADH is, the more 
concentrated the urine is. Fluid resuscitation does not 
suppress ADH release, and urine remains concentrated. 
This leads to water retention, which increases total body 
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water. CSWS involves salt loss from the kidneys due to 
decreased reabsorption of sodium. Moreover, treatment 
of CSWS varies from that of SIADH (10). Before managing 
SIADH, duration of hyponatremia and the underlying 
disorder must be identified. The treatment of choice in 
SIADH is fluid restriction, preferably lower than 800 mg/
day (1). Hence, it is very important to rule out CSWS in 
a patient with hyponatremia because fluid restriction 
would result in cerebral infarction. In CSWS, fluid resus-
citation is the mainstay of therapy and is performed us-
ing normal saline (1). Our patient was not persistently 
hypovolemic, as inferred from the signs and symptoms 
that ruled out CSWS.

Positive India ink staining, low glucose and WBC in CSF 
(< 20 cells/mL), high CSF opening pressure, extraneural 
dissemination, treatment with glucocorticoids, hypona-
tremia, malignancy, high antigen to antibody ratio and 
visual abnormalities are indicators of unfavorable out-
come in cryptococcal meningitis (5).

In conclusion, symptomatic hyponatremia secondary 
to SIADH remains a rare complication of cryptococcal 
meningitis. Patient’s medical and surgical history is 
important to identify the cause of immunosuppression 
status leading to cryptococcal infection. CSWS must be 
ruled out before treating SIADH. To our knowledge, this 
is the first reported case of hyponatremia secondary to 
cryptococcal meningitis in a patient who underwent 
liver transplantation.
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