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Abstract

Diabetes insipidus (DI) is a disorder characterized by the inability 
of the body to conserve water. It occurs either via a central mech-
anism, where anti-diuretic hormone (ADH) is deficient, or via a 
nephrogenic mechanism characterized by normal ADH secretion 
and varying degrees of renal resistance to its water-retaining ef-
fects. Central DI is mostly idiopathic, but it can be secondary to 
trauma, surgery, tumors, infections or other infiltrative processes in 
the brain. Acute myeloid leukemia (AML) is a rare association with 
central DI, particularly when there are karyotype abnormalities 
such as monosomy 7 or inversion of chromosome 3q. Here we re-
port a case of DI associated with AML without these chromosomal 
abnormalities, but with trisomy 13 in a 19-year-old Haitian female.
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Introduction

Diabetes insipidus (DI) is a disorder characterized by poly-
uria and polydipsia and is a result of body’s inability to con-
serve water properly. The disease is categorized into two 
forms, nephrogenic and central DI. Nephrogenic is char-
acterized by decreased ability to concentrate urine because 
of resistance to anti-diuretic hormone (ADH) as a result of 

inherited conditions or drugs such as lithium. Central DI is 
characterized by reduced or absent synthesis and secretion of 
ADH. Central DI is idiopathic in 30-50% of cases, but other 
cases are associated with damage to hypothalamic-neurohy-
pophyseal region secondary to surgery, trauma, primary or 
metastatic tumors and infiltrative diseases [1]. Central DI 
has been reported in association with leukemia, particularly 
acute myeloid leukemia (AML), chronic myeloid leukemia, 
myelodysplastic syndrome (MDS) and acute lymphoblastic 
leukemia [2]. The mechanism of DI in leukemia is not well 
understood. Hemorrhage, thrombosis, infection or tumor cell 
infiltration of pituitary or hypothalamus may be responsible 
factors. However, DI development is not observed in many 
patients with leukemic infiltration of the hypophyso-hypo-
thalamic region [3, 4].

The first association between DI and AML was described 
in 1987 and has been reported various times afterwards, par-
ticularly preceding initial diagnosis of AML and at times as 
a manifestation of relapse of disease [5]. Cytogenetic abnor-
malities such as monosomy 7 and 3q21q26 rearrangements/
aberrations have been described in association with DI [6, 7]. 
Here we report a 19-year-old female without these cytoge-
netic abnormalities, instead with trisomy 13. Trisomy 13 is 
a rare, recurring clonal chromosome abnormality in myeloid 
malignancies. To our knowledge, this is the first associated 
DI with AML associated with trisomy 13 without monosomy 
7 or 3q21q26 abnormalities.

 
Case Report

   
A 19-year-old Haitian female with no past medical history, 
who immigrated to the United States in 2011, was hospital-
ized in June 2013 with complaints of epigastric pain along 
with fevers and malaise. At presentation she denied any 
nausea, vomiting, diarrhea, headaches, diplopia, weight 
loss, night-sweats, or urinary symptoms. She was febrile 
with temperature of 102 °F. Her laboratory values indicated 
white blood cell count of 2,000/μL with 20% blasts, hemo-
globin of 11 g/dL and platelets of 140,000/μL. All her cul-
tures were negative. Her basic metabolic panel and urine 
analysis were within normal limits. A bone marrow biopsy 
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showed effaced bone marrow with 90% blasts with no re-
ticulin fiber staining. The blast population on flow cytom-
etry was positive for TdT, CD13, CD15, CD34, CD45 and 
CD117 and negative for MPO, CD2, CD3, CD7, CD14, 
CD19, CD64 and CD33. Cytogenetic analysis revealed 
47,XX,+13<4>/94,XXXX,?add(5)(q31),+13,+13<12>/98,X
XXX,+4,+6,+7,+13,+13,+21<3>/46,XX<1> (Fig. 1). Fms-
like tyrosine kinase 3-internal tandem duplication (FLT3-
ITD), nucleophosmin-1, or CCAAT/enhancer binding pro-

tein alpha mutation was not analyzed.
After the patient was diagnosed of AML, she began in-

duction chemotherapy with 7 + 3 regimen, which included 
idarubicin 12 mg/m2 daily for 3 days and cytarabine 100 
mg/m2 by continuous infusion for 7 days. Her bone marrow 
eventually recovered on day 48 with normal hematopoietic 
elements and trilineage hematopoiesis. After induction her 
hospital course was complicated by neutropenic fevers, 
Klebsiella pneumonia bacteremia and Ascaris lumbricoides 
worm infection which were appropriately treated.

In the second week of treatment the patient manifested 
increasingly poor oral intake with nausea. On day 16, it was 
noted that she had elevated serum sodium of 168 mmol/L 
and measured serum osmolality of 354 mOsm/kg. Her urine 
osmolality was 155 mOsm/kg. MRI of brain showed ab-
sence of normal bright posterior pituatory on T1-weighted 
imaging suggesting disruption of production of vasopression 
in the pituicytes and normal pituitary stalk (Fig. 2). She re-
ceived free water infusion and 2 days of desmopressin. Her 
serum sodium level normalized to 144 mmol/L on day 24. 
After further inquiries, patient reported polyuria, nocturia 
and polydipsia of about 20 bottles of water daily for some 
months prior to presentation. A water deprivation test was 
not performed for diagnosis.

Patient currently has received consolidation therapy 
with high-dose cytarabine, 3 g/m2, and currently remains in 
remission. She does not complain of any polyuria or poly-
dipsia and her sodium remains in normal limits.

Figure 1. A G-banded karyogram showing trisomy 13.

Figure 2. MRI of brain with and without contrast showing ab-
sence of bright T1-weighted bright spot in posterior pituitary.

80                                                                                                                                                                                                                                                                                                                                                                                                                                                81



J Hematol. 2014;3(3):80-83   Hypernatremia in Acute Myeloid Leukemia

Articles © The authors   |   Journal compilation © J Hematol and Elmer Press Inc™   |   www.jh.elmerpress.com

Discussion
  
The major symptoms of DI are polyuria and polydipsia. 
Only when the patient cannot compensate by drinking large 
amounts of water will hypernatremia develop, as it did for 
our patient. Her symptoms of thirst presented prior to the 
typical leukemic picture on presentation but we later sus-
pected her DI was associated with her leukemia based on 
the results of imaging, laboratory data and clinical scenario, 
even in the absence of pathological confirmation.

Most of the ADH is synthesized in the supraoptic and 
paraventricular nuclei and then secreted from the posterior 
hypophysis. Although DI and AML have been linked, it is a 
rare association and its mechanism remains not well under-
stood. The earliest proposed mechanism has been leukemic 
infiltrate, yet this has not been validated. In 1973, Masse et 
al reported 46% of acute leukemic patients on autopsies had 
peri-hypophyseal leukemic infiltrates and not all of their 
karyotypes were known [8]. Kimmel et al reported pituitary 
involvement in 0.6% of leukemia cases, which is a remark-
able discrepancy to the Masse’s 1973 report and makes the 
true prevalence of leukemia-associated central DI ambigu-
ous. This might be due to the fact that not all leukemic pa-
tients with pituitary involvement have clinical DI, as you 
require near-total destruction of the posterior hypophysis or 
involvement of about 50% of the fibrils of the hypothalamo-
hypophyseal pathway. In addition to the infiltrative process, 
other possible causes in AML patients include hemorrhage, 
thrombosis and infection. Given the heterogeneity of ob-
served pathologies with the aforementioned culprits, mo-
lecular pathogenesis of DI in AML patients has sparked an 
interest in the past few decades.

Association with specific chromosomal abnormalities 
has also been reported in leukemic patients. Monosomy 7 is 
strongly associated with both MDS and AML, occurring in 
approximately 5% of de novo cases and 11% secondary cas-
es and has poor prognosis [9]. De la Chapelle and Lahtinen 
proposed that monosomy 7 predisposes patients with acute 
leukemia or MDS to DI. This is thought to be due to abnor-
mal expression of neutrophil migration (NM) gene, which 
maps to chromosome 7 and codes for glycoprotein GP130 
on surface of granulocytes, which predisposes patient to DI. 
NM gene is important for neutrophil chemotaxis and may 
be related to leukemic infiltration of pituitary gland [10, 11].

Anomalies of chromosome 3, particularly 3q26 break-
point with inv(3)(q21q26), in AML patients have been as-
sociated with DI. It is interesting to note based on reported 
cases that, sometimes AML patients with latter chromosome 
abnormality that have normal or high platelet count, and dys-
megakaryopoeiesis are deemed to have “3q21q26syndrome”, 
which has a poor prognosis [12]. Nussey et al described two 
mechanisms, where ectopic virus integration (EVI-1) site 
gene, which is located on chromosome 3q, is transcription-
ally activated and often associated with thrombocytosis. This 

may interfere with ADH action because greater than 90% of 
circulating ADH is bound to platelets, although thrombocy-
tosis is not always present in 3q21q26 syndrome. Other pro-
posed mechanism is via direct hypothalamic neuroendocrine 
secretion interference [13, 14].

Trisomy 13 is a recurring but rare chromosomal abnor-
mality in AML. Although AML with trisomy 13 is morpho-
logically heterogeneous and has been reported in most of 
the French-American-British types, a substantial proportion 
has been classified as M0 or M1 [15-17]. They usually have 
shown low remission rates and poor response to treatment, 
possibly due to correlation of trisomy 13 with RUNX1 muta-
tion. RUNX1 mutation has been shown to have increase in 
FLT3 overexpression due to an unknown mechanism [16]. 
Based on our literature search, there have been no reported 
cases of trisomy 13 with DI without aforementioned cytoge-
netic abnormalities. Harb et al reported two cases of trisomy 
13 with DI manifestations; however, they were in concur-
rence with monosomy 7. Given that the MRI of our patient 
with trisomy 13 did not show leukemic infiltration but rather 
impaired production of vasopressin, a molecular etiology is 
suggested as the culprit, which remains to be elucidated. In 
conclusion, it is important to realize that central DI can be as 
one of the first signs of acute leukemia or possibly indicat-
ing relapse, even though it is considered a rare complication.
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