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Case: 

 

A 41-year-old male was referred to an endocrinologist for routine fertility review. He had a 

history of glucose-6-phosphate dehydrogenase deficiency. Examination revealed a BMI of 

30 kg/m2, sparse facial, chest, axillary and pubic hair, preserved scalp hair, gynoid adipose 

distribution, bilateral gynaecomastia, small testicular volumes (12ml), a normal penis and 

intact visual fields. Investigations showed an undetectable total testosterone and 

inappropriately low gonadotropin levels, confirming a diagnosis of secondary 

hypogonadotrophic hypogonadism. Other pituitary hormone tests were unremarkable. 

Magnetic resonance imaging (MRI) of the pituitary showed a 3mm Rathke’s cleft cyst and 

preservation of the posterior pituitary bright spot (Figure 1A). He was commenced on HCG-α 

1500 U twice per week and five months later follitropin-α 100 U. He had azoospermia at 3 

months of follitropin therapy. 

Eight months after the initial endocrine review he presented with a one month history of 

polydipsia and polyuria, estimated at 12 litres per day, with associated lethargy and easy 

bruising, but no headaches or visual changes.  Serum sodium, osmolality, glucose and 

calcium were within normal limits, with a low urinary sodium and osmolality. He had 

persistent hypogonadotrophic hypogonadism but no other pituitary hormone abnormalities; 

however a full blood count showed 28% circulating blasts. A bone marrow biopsy confirmed 

infiltration with 86% myeloblasts consistent with a diagnosis of acute myeloid leukaemia 

(AML) with inv(3)(q21.3q26.2) and monosomy 7.  

A water deprivation test was performed to investigate the polyuria. Six hours into the test the 

patient remained polyuric despite more than 3% body weight loss and a serum osmolality of 
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302 mosom/kg. His paired urine osmolality was 154 mosm/kg. After the administration of 

4µg intravenous desmopressin his urine osmolality increased to 538 mosm/kg with a 

reduction in urine output and plateau in body weight (Table 1). A repeat pituitary MRI 

showed a slightly thickened pituitary stalk, stable Rathke’s cyst, and absence of the pituitary 

bright spot (Figure 1 B). There was no clinical indication for lumbar puncture to investigate 

for central nervous system (CNS) involvement due to the absence of enhancing lesions or 

extramedullary lesions on imaging. Additionally this was unlikely to alter management given 

the standard induction chemotherapy regimen was already CNS penetrative. The diagnosis 

of central DI was determined to be associated with AML as investigations for inflammatory 

and infiltrative pathologies was negative. He was commenced on oral desmopressin with 

good effect. A surgical testicular sperm recovery attempt immediately prior to chemotherapy 

did not yield sperm. Two cycles of induction with high dose cytarabine in combination with 

idarubicin were required to obtain remission before he moved onto sibling allogeneic 

transplantation using busulphan and cyclophosphamide conditioning. Bone marrow 

examination at 30 and 100 days post-transplant revealed morphological and cytogenetic 

remission.  All symptoms of DI resolved and desmopressin was ceased. Repeat MRI 

showed return of the posterior bright spot and a pituitary stalk of normal thickness. 

Biochemical hypogonadotropic hypogonadism persisted at this time but was uninterpretable 

in the context of systemic illness and recent chemotherapy.  

Discussion: 

DI is a rare complication of haematological malignancies. Central DI is believed to occur in 

0.6%(1) of patients with leukaemia. The gene for anti-diuretic hormone is located at the 

cytogenetic location 20p13, however most reports describe patients with the combination of 
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AML and DI having cytogenetic aberrations inv(3)(q21.3q26.2) and monosomy 7 (2), with 

our patient’s cytogenetics in keeping with this finding.  

 

Outcomes appear to be worse in patients with AML and DI. AML with inv(3)(q21.3q26.2) 

accounts for 1.4% of AML(3) and is associated with thrombocytosis and trilineage dysplasia.  

A study of 31 patients with AML and DI classified patients based on the presence or 

absence of chromosome 7 aberrations(2) and found reduced survival in those with 

monosomy 7. Monosomy 7 is commonly seen as a secondary genetic lesion in patients with 

AML with inv(3)(q21.3q26.2) and is associated with an even poorer prognosis in this already 

poor prognostic group(4). One study suggests the presence of monosomy 7 in AML with 

inv(3)(q21.3q26.2) may also increase the risk of DI and may represent a unique disease (5) 

and patients affected may need surveillance for DI.  

 

Pathogenic mechanisms proposed for the development of DI in AML include leukemic 

infiltration of the pituitary, interference with ADH synthesis, and abnormal thrombopoeisis 

influencing hormone levels. Leukemic infiltration was reported in 52 deceased patients with 

AML who had pituitary resection at autopsy (6). Twenty-four (46.1%) cases had peri-pituitary 

involvement but it is unclear if any of these cases had DI. In 1971 Miller described a patient 

with AML and concurrent DI, however autopsy findings showed bilateral infarcts in the 

supraoptic and paraventricular nuclei to be the cause of DI in that case (7). De la Chappelle 

noted two cases in 1987 that underwent autopsy (8).  Monosomy 7 with leukemic infiltration 

was confirmed in one case. In 2012 Lin H et al reported a patient who had a relapse of AML 

post allogeneic bone marrow transplantation who also underwent resection of a 2cm sella 

mass for compressive symptoms (9). The patient had preoperative pituitary biochemistry 
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suggestive of anterior hypopituitarism but no DI. MRI showed posterior bright spot 

preservation suggestive of stored ADH, however histology revealed leukemic pituitary 

infiltration and positive immunohistochemically staining for myeloid leukemic markers. 

Pituitary imaging findings have been variable with less than 50% of cases of AML and DI 

having abnormal computed tomography or MRI in one series (2). While leukemic infiltration 

is a plausible mechanism, the data are inconclusive. The absence and re appearance of 

posterior bright spot and transient pituitary thickness on our patient‘s imaging corresponding 

with the onset of AML and subsequent disappearance of the known associated cytogenetic 

abnormality makes infiltration a potential explanation for DI. Despite an absence of 

confirmed AML CNS involvement this may have been borne out had more invasive 

investigations been performed. A case of DI and AML has been reported with radiological 

abnormalities suggestive of CNS involvement but subsequent absence of posterior 

hypophysis infiltration (10).   

 

Given the increased frequency of cases with AML with inv(3)(q21.3q26.2)  and DI, some 

authors have postulated that an ectopic virus integration (EV-1) site gene may play a role in 

pathogenesis. This gene is transcriptionally activated in AML with inv(3)(q21.3q26.2) (11). It 

encodes a 1051 amino acid that serves as a transcription factor. Overexpression of this 

factor is postulated to result in low levels of ADH (12). It also has direct implications for 

abnormal megakaryopoeisis(13), and given that 90% of ADH is bound to platelets, alteration 

in platelet number and quality could affect ADH levels or function. Keung described five 

cases of AML with inv(3)(q21.3q26.2) in consecutive cytogenetic studies of AML and 

myelodysplastic syndromes, two cases presented as sole abnormalities and three cases 

were associated with monosomy 7 (14). Only one case was associated with central DI. Our 
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patient’s loss of posterior bright spot on imaging may support the hypothesis of an 

overexpressed transcription factor associated with AML affecting ADH synthesis, however a 

normal platelet count prior to commencement of chemotherapy make the pathogenesis of 

impaired ADH platelet binding unlikely.  

Finally, our patient received gonadotropins treatments, two to three times per week with 

HCG and follitropin given 8 and 3 months preceding a diagnosis of AML respectively. Small 

embryonic-like stem cells are reported to express gonadotropin receptors that responded in 

vivo to gonadotropin stimulation (15) and pituitary-secreted gonadotropins may stimulate 

migration, adhesion and proliferation of established human leukemic cell lines (16), however 

to date there is no compelling evidence that pituitary gonadotropins are linked to 

development of hematopoietic malignancies. 

 

Summary: 

We present a patient with idiopathic hypogonadotrophic hypogonadism treated with 

gonadotropins who later developed DI and AML. To our knowledge it is the first reported 

case with this constellation of pathologies. It is unclear whether this is a chance association 

or if there are causative links, but is consistent with the increasing published association 

between DI and AML with inv(3)(q21.3q26.2) and chromosome  7 abnormalities. Potential 

pathogenic mechanisms in this case include direct posterior pituitary infiltration and over 

expression of transcription factors associated with AML affecting ADH synthesis. DI is a 

recognised association of haematological malignancies and should be considered in a 

patient presenting with polydipsia and polyuria.  
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Figure I:  
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Abstract:  

A 41-year-old gentleman was diagnosed with hypogonadotropic hypogonadism managed 

with gonadotropins after routine fertility review. Eight months later he presented with new 

polydipsia and polyuria, lethargy, and easy bruising. A full blood count showed 28% 

circulating blasts. A bone marrow biopsy confirmed a diagnosis of acute myeloid leukaemia 

(AML) with inv(3)(q21.3q26.2) with additional monosomy 7. Central diabetes insipidus (DI) 

was diagnosed following a water deprivation test. Pituitary MRI showed a slightly thickened 

pituitary stalk, stable Rathke’s cyst, and new absence of the pituitary bright spot. The patient 

was commenced on desmopressin and induction chemotherapy, subsequently requiring a 

bone marrow transplant.  Bone marrow examination at 100 days post-transplant revealed 

cytogenetic remission. All symptoms of DI resolved and MRI showed return of the posterior 

bright spot and a pituitary stalk of normal thickness. Biochemical hypogonadotropic 

hypogonadism persisted but was uninterpretable in the context of systemic illness and 

recent chemotherapy. DI is a rare complication of haematological malignancies and the 

prevalence and pathophysiology of DI in this context are poorly understood. Pathogenic 

mechanisms proposed include leukemic infiltration of the pituitary, interference with ADH 

synthesis, and abnormal thrombopoeisis influencing hormone levels. Particular cytogenetic 

abnormalities such as inv(3)(q21.3q26.2) and monosomy 7 appear to be more commonly 

associated with DI and also appear to confer worse outcomes. Aetiologies in the literature 

remain elusive but as DI is a recognised association of haematological malignancies it 

should be considered in a patient presenting with polydipsia and polyuria. 
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