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Primary central nervous system (CNS) lymphoma or systemic non-Hodgkin lymphoma that infiltrates the
CNS can cause central diabetes insipidus (CDI). Polyuria and polydipsia should raise the suspicion of CDI
development in patients with lymphoma that infiltrates the CNS. CDI is effectively treated with
desmopressin. However, careful monitoring of the patient's serum sodium, fluid intake, urine output, and
weight is necessary because patients receiving desmopressin may develop hyponatremia, so they should be
alert to recognize this side effect promptly. Moreover, CDI due to lymphoma can occasionally be reversible.
Therefore, the dosage of desmopressin should be adapted during or after the treatment of lymphoma.
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Introduction

Primary central nervous system (CNS) lymphoma or systemic non-Hodgkin lymphoma that infiltrates the
CNS can involve the hypothalamus-pituitary axis and cause central diabetes insipidus (CDI) [1,2]. Clinical
findings of CDI include polyuria, polydipsia, and nocturia, as well as hypernatremia in cases of
dehydration [3]. Clinical hematologists should recognize this condition since hypernatremia is an
independent risk factor for mortality, while both hypernatremia and polyuria are manageable [4].

Case Presentation
Chief complaints and disease diagnosis

A 60-year-old female was referred to our department due to neurolymphomatosis of the left sciatic nerve.
For the last four months, the patient suffered from sciatica, and a nerve biopsy finally revealed diffuse large
B-cell lymphoma (DLBCL) of the activated B-cell (ABC) subtype. Immunohistochemical (IHC) analysis of the
biopsy showed a markedly elevated proliferation index (Ki67), and the immunophenotype of neoplastic cells
was as follows: CD20+, PAX5+, BCL6+, MUM1/IRF4+, CD5-, CD10-, and pankeratin negative. The stage by
the Ann Arbor Staging System was IV, the International Prognostic Index was 5, and the bone marrow
karyotype was 48, XX,+3,+12/46XX.

Physical examination at the admission and past medical history

On physical examination, she had dysmetria and muscle weakness in the left upper and lower limp. Past
medical histories included primary hypothyroidism, dyslipidemia, and gastritis. Her medication included
methylprednisolone (4 mg per day) due to possible bronchiolitis obliterans organizing pneumonia;
levothyroxine sodium (50 pg once daily [od]), atorvastatin (40 mg od), acetylsalicylic acid (100 mg od), and
pantoprazole (40 mg od). A few weeks before her admission, she was treated with pregabalin for sciatica.

Laboratory and imaging workup

A computed tomography (CT) scan of the brain revealed periventricular enhancement and edema.
Biochemical, microbiological, and immunological laboratory tests did not reveal any abnormalities except
for reduced levels of thyroid-stimulating hormone (TSH) and increased levels of serum lactate
dehydrogenase (LDH) (Table 7). A lumbar puncture was conducted, and microscopy of the cerebrospinal
fluid showed 57 leucocytes (98% lymphocytes), while cytology was suspicious of lymphoma cell infiltration.
A polymerase chain reaction of 14 pathogens in the cerebrospinal fluid was also performed (including
viruses such as Cytomegalovirus, Human Herpes Virus 6, and Varicella Zoster Virus), and the result was
negative.
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Laboratory findings Values Normal range
Hemoglobin (g/dL) 15.9 12-16.5

White blood cells(/uL) 13,500 4,500-11,000
Platelets (/uL) 256,000 150,000-450,000
Creatinine (mg/dL) 0.66 0.6-1.2

Urea (mg/dL) 35 11-54
AST/ALT (IU/L) 29/28 10-35/10-35
YGT/ALP (IU/L) 31/61 6-32/30-125
TBIL/DBIL (mg/dL) 0.9/0.12 0.1-1/0.01-0.2
LDH (U/L) 291 115-230
Potassium (mmol/L) 4.51 3.5-5.3
Sodium (mmol/L) 138 136-146
Calcium (mg/dL) 8.6 8.2-10.5

Total protein/Albumin (g/dL) 6.0/3.9 6-8.4/3.4-5
Direct Coombs negative

TSH (plU/mL) 0.05 0.38-5.33

TABLE 1: Initial laboratory findings at admission.

Microbiological and immunological tests were negative. ALP: alkaline phosphatase, ALT: alanine transaminase, AST: aspartate aminotransferase, DBIL:
direct bilirubin, LDH: lactate dehydrogenase, TBIL: total bilirubin, TSH: thyroid-stimulating hormone, yGT: gamma-glutamyl transferase

Management of lymphoma and complication of hypernatremia

Her management plan was to receive chemoimmunotherapy (R-CHOP) alternating with high-dose
methotrexate and high-dose aracytin. She started with high-dose methotrexate and high-dose cytarabine.
On day three of treatment, she developed hypernatremia, which was considered to be related to the
administration of saline solutions, including sodium bicarbonate, and was corrected appropriately. However,
a few days later, hypernatremia recurred, and polyurea was added to the patient’s symptoms (11L/24 hours).
Plasma osmolarity (Posm) was 300 mosmol, and urine osmolarity (Uosm) was 173 mosmol, consistent with
the diagnosis of diabetes insipidus. Following the administration of 1 mcg of desmopressin (DDAVP), the
Posm was 296 mosmol, and the Uosm was 520 mosmol, supporting the diagnosis of CDI [3,5]. Luteinizing
hormone (LH), follicle-stimulating hormone (FSH), TSH, adrenocorticotropic hormone (ACTH), and growth
hormone (GH) were in low serum concentrations, supporting the diagnosis of panhypopituitarism (Table 2).

Laboratory findings Values Normal range
LH (IU/L) 1.0 10.9-58.6
FSH (IU/L) 4.9 16.7-113.6
TSH (pIU/mL) 0.25 0.38-5.33
ACTH (pg/mL) 9.0 0-46

GH (ng/mL) 0.54 0.01-3.61

TABLE 2: Laboratory findings suggest panhypopituitarism.

ACTH: adrenocorticotropic hormone, FSH: follicle-stimulating hormone, GH: growth hormone, LH: luteinizing hormone, TSH: thyroid-stimulating hormone
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Management of CDI

The patient was treated with DDAVP Melt 60 micrograms of oral lyophilizate twice daily, which was reduced
to a dose of 60 micrograms once daily due to rapid correction of hypernatremia. DDAVP Melt was
administered in the evening due to nocturia. Magnetic resonance imaging (MRI) of the brain and pituitary
gland was available after the first cycle of therapy. The MRI revealed subependymal contrast enhancement
of the frontal and occipital horns of the lateral ventricles as well as the anterior part of the third ventricle.
The patient responded to chemoimmunotherapy, and a few months later, she gradually discontinued DDAVP
Melt while both neurologic symptoms and imaging studies improved (Figure ).

FIGURE 1: The computed tomography scan of the brain revealed
periventricular enhancement and edema. B. Five months later,
remission of periventricular enhancement and edema were noticed.

Discussion

CDI is characterized by decreased release of ADH, resulting in polyuria and nocturia. Lack of ADH can be
caused by various mechanisms, including decreased secretion from the hypothalamus, decreased storage of
ADH in the posterior pituitary, or decreased ADH transport to the posterior pituitary gland [3,6].

In our case, the differential diagnosis of CDI etiology was wide, including a variety of causes apart from
lymphoma infiltration of the CNS. An idiosyncratic effect of high-dose methotrexate administration could
not be excluded as the cause of the observed CDI [7]. Diabetes insipidus due to herpes encephalitis in a
patient with DLBCL has also been reported [8]. However, in our case, the polymerase chain reaction of many
pathogens (including Varicella Zoster Virus) in the cerebrospinal fluid was negative. Our patient had
pulmonary lesions, while tuberculosis had been excluded as the cause. Angiotensin-converting enzyme
(ACE) levels, as well as serum and urine calcium, were within normal limits; however, CDI due to sarcoidosis
and neurosarcoidosis could not be excluded [9,10] (Figure 2).
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FIGURE 2: Causes of CDI and the hypothalamus-pituitary axis

Primary central nervous system lymphoma or systematic non-Hodgkin lymphoma that infiltrates the
hypothalamus-pituitary axis can cause central diabetes insipidus (CDI). Infiltration may involve the paraventricular
nucleus and supraoptic nucleus in the hypothalamus, pituitary stalk, or pituitary gland. Other causes of CDI
include surgery, trauma, other neoplasia, infectious diseases (meningitis, encephalitis), autoimmune and
granulomatous diseases (e.g., sarcoidosis), drugs, and degenerative diseases.

Primary or secondary CNS tumors can infiltrate the hypothalamus or pituitary gland and cause CDI. In many
patients, polyuria is the first symptom [2]. Among the cancers that infiltrate the pituitary, lymphomas
represent only 0.5% [11]. Primary CNS lymphoma and secondary infiltrative lymphoma can infiltrate the
hypothalamus and induce CDI with panhypopituitarism [9,12]. Moreover, lymphoma can infiltrate the
pituitary stalk, depicted as thickening in imaging studies and causing hypopituitarism along with CDI [13].
Infiltration of the pituitary stalk by lymphomas may also have a specific V-shaped pattern in magnetic
resonance imaging (MRI) [14]. A case of infiltration of the pituitary stalk infiltration of DLBCL leading to
hypopituitarism and CDI, along with a radiologically smaller size of the hypophysis, has also been
reported [15]. In addition, imaging of a patient with lymphoma and CDI revealed a hypophyseal mass that
was quite reversible after the treatment [16]. Except for primary CNS lymphoma and DLBCL, Burkitt
lymphomas and follicular lymphomas that infiltrate the CNS may cause CDI [17,18].

The correction of hypernatremia is critical as it is associated with increased mortality, especially

when hospital-acquired [4,19]. Management of CDI includes administration of DDAVP Melt, correction of
dehydration when necessary, as well as careful monitoring of serum sodium, fluid intake, urine output, and
the patient’s weight. The most appropriate treatment is DDAVP Melt 60-120 micrograms twice or three times
a day, with 60 micrograms per day being adequate quite often. Patients with CDI usually drink a lot of coffee
and soda. When desmopressin is administered, patients should be advised to limit their consumption of
drinks due to the accumulative risk of hyponatremia. Moreover, they should be educated to promptly
recognize symptoms of hyponatremia [3,6,20]. Finally, infiltrative diseases, such as lymphomas, can cause
partially reversible central diabetes insipidus. In that case, the administration of desmopressin should be
adapted or stopped with careful monitoring of serum sodium levels [16]. Clinical practice points are
summarized in Table 5.
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Clinical practice points

In primary central nervous system (CNS) lymphoma or systemic non-Hodgkin lymphoma that infiltrates the CNS, polyurea, and polydipsia
should raise the suspicion of central diabetes insipidus (CDI) development.

CDl is effectively treated with desmopressin. However, careful monitoring of serum sodium, fluid intake, urine output, and the patient’s
weight is essential.

CDI can occasionally be partially reversible. Therefore, the dosage of desmopressin should be adapted during or after the treatment of
lymphoma.

TABLE 3: Clinical practice points of the case report

Conclusions

In patients with lymphoma, polyuria, and hypernatremia should be recognized as possible manifestations of
CDI. Reaching a diagnosis of CDI is essential and critical since it is a condition associated with mortality
that can be managed pharmaceutically. Desmopressin is the most appropriate treatment; however, patients
receiving it should be informed of manifestations of hyponatremia to recognize them promptly. The
treatment of lymphoma could sometimes reverse the CDI; therefore, physicians should be alerted to adapt
the dosage. In our case, the patient responded to chemoimmunotherapy, and a few months later, she
gradually discontinued desmopressin. This discontinuation could be considered indicative of a complete
response.

Additional Information
Disclosures

Human subjects: Consent was obtained or waived by all participants in this study. Conflicts of interest: In
compliance with the ICMJE uniform disclosure form, all authors declare the following: Payment/services
info: All authors have declared that no financial support was received from any organization for the
submitted work. Financial relationships: All authors have declared that they have no financial
relationships at present or within the previous three years with any organizations that might have an
interest in the submitted work. Other relationships: All authors have declared that there are no other
relationships or activities that could appear to have influenced the submitted work.

References

1. Yang], Zhao N, Zhang G, Zheng W: Clinical features of patients with non-Hodgkin's lymphoma
metastasizing to the pituitary glands. Oncol Lett. 2013, 5:1643-8. 10.3892/01.2013.1266
2. Kimmel DW, O'Neill BP: Systemic cancer presenting as diabetes insipidus. Clinical and radiographic features
of 11 patients with a review of metastatic-induced diabetes insipidus. Cancer. 1983, 52:12-2355.
3. Christ-Crain M, Bichet DG, Fenske WK, Goldman MB, Rittig S, Verbalis |G, Verkman AS: Diabetes insipidus.
Nat Rev Dis Primers. 2019, 5:54. 10.1038/s41572-019-0103-2
4. Lindner G, Funk GC, Schwarz C, et al.: Hypernatremia in the critically ill is an independent risk factor for
mortality. Am ] Kidney Dis. 2007, 50:952-7. 10.1053/j.ajkd.2007.08.016
5. Zerbe RL, Robertson GL: A comparison of plasma vasopressin measurements with a standard indirect test in
the differential diagnosis of polyuria. N Engl ] Med. 1981, 305:1539-46. 10.1056/NEJM198112243052601
6. Dilorgi N, Napoli F, Allegri AE, et al.: Diabetes insipidus--diagnosis and management. Horm Res Paediatr.
2012, 77:69-84. 10.1159/000336333
7. Antic D, Smiljanic M, Bila J, Jankovic S, Todorovic M, Andjelic B, Mihaljevic B: Hypothalamic dysfunction in
a patient with primary lymphoma of the central nervous system. Neurol Sci. 2012, 33:387-90.
10.1007/s10072-011-0726-x
8.  Scheinpflug K, Schalk E, Reschke K, Franke A, Mohren M: Diabetes insipidus due to herpes encephalitis in a
patient with diffuse large cell lymphoma. A case report. Exp Clin Endocrinol Diabetes. 2006, 114:31-4.
10.1055/5-2005-873014
9. Sozen M, Yaprak Bayrak B, Selek A, Cantiirk Z, Cetinarslan B, Gezer E: Primary hypothalamic lymphoma
with clinical findings mimicking pituitary apoplexy: a case report. ] Med Case Rep. 2021, 15:293.
10.1186/513256-021-02866-7
10. Johns CE, Johns CS: A case of central diabetes insipidus secondary to neurosarcoidosis . Cureus. 2020,
12:e11119. 10.7759/cureus.11119
11.  Komninos ], Vlassopoulou V, Protopapa D, Korfias S, Kontogeorgos G, Sakas DE, Thalassinos NC: Tumors
metastatic to the pituitary gland: case report and literature review. ] Clin Endocrinol Metab. 2004, 89:574-
80. 10.1210/j¢.2003-030395
12.  Chan TW, Hoskins P: Panhypopituitarism secondary to hypothalamic involvement in a woman with diffuse
large B-cell lymphoma. J Clin Oncol. 2010, 28:e165-6. 10.1200/]C0.2009.24.9060
13.  Stegink JA, Sehgal V, Konig M: A unique case of central hypopituitarism and central diabetes insipidus
caused by diffuse large b-cell lymphoma. AACE Clin Case Rep. 2019, 5:e22-6. 10.4158/ACCR-2018-0142
14. Turcu AF, Erickson BJ, Lin E, et al.: Pituitary stalk lesions: the Mayo Clinic experience . ] Clin Endocrinol

2023 Koumpis et al. Cureus 15(7): e41500. DOI 10.7759/cureus.41500

50f6


https://dx.doi.org/10.3892/ol.2013.1266?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3892/ol.2013.1266?utm_medium=email&utm_source=transaction
https://pubmed.ncbi.nlm.nih.gov/6640507/?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1038/s41572-019-0103-2?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1038/s41572-019-0103-2?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1053/j.ajkd.2007.08.016?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1053/j.ajkd.2007.08.016?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1056/NEJM198112243052601?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1056/NEJM198112243052601?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1159/000336333?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1159/000336333?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s10072-011-0726-x?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s10072-011-0726-x?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1055/s-2005-873014?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1055/s-2005-873014?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1186/s13256-021-02866-7?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1186/s13256-021-02866-7?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.7759/cureus.11119?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.7759/cureus.11119?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1210/jc.2003-030395?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1210/jc.2003-030395?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1200/JCO.2009.24.9060?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1200/JCO.2009.24.9060?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.4158/ACCR-2018-0142?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.4158/ACCR-2018-0142?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1210/jc.2012-4171?utm_medium=email&utm_source=transaction

Cureus

15.

16.

17.

18.

19.

20.

Metab. 2013, 98:1812-8. 10.1210/jc.2012-4171

Le6n-Suérez A, Roldan-Sarmiento P, Gomez-Samano MA, Nava-De la Vega A, Enriquez-Estrada VM,
Goémez-Pérez FJ, Cuevas-Ramos D: Infundibulo-hypophysitis-like radiological image in a patient with
pituitary infiltration of a diffuse large B-cell non-Hodgkin lymphoma. Endocrinol Diabetes Metab Case Rep.
2016, 2016:10.1530/EDM-16-0103

Merlo EM, Maiolo A, Brocchieri A, Tua A, Grignani G: Hypophyseal non-Hodgkin's lymphoma presenting
with diabetes insipidus: a case report. ] Neurooncol. 1999, 42:69-72. 10.1025/a:1006180909837

Tan MJ, Aguinaldo TF: Metastatic Burkitt's lymphoma presenting as diabetes insipidus . Endocr Pract. 2013,
19:e102-4. 10.4158/EP12438.CR

Zenimaru Y, Yamada M, Suzuki ], Konoshita T: Hypopituitarism and central diabetes insipidus caused by
central nervous system lymphoma. Intern Med. 2018, 57:3335-6. 10.2169/internalmedicine.0933-18

Liamis G, Tsimihodimos V, Doumas M, Spyrou A, Bairaktari E, Elisaf M: Clinical and laboratory
characteristics of hypernatraemia in an internal medicine clinic. Nephrol Dial Transplant. 2008, 23:136-43.
10.1093/ndt/gfm376

0iso Y, Robertson GL, Ngrgaard JP, Juul KV: Clinical review: Treatment of neurohypophyseal diabetes
insipidus. ] Clin Endocrinol Metab. 2013, 98:3958-67. 10.1210/jc.2013-2326

2023 Koumpis et al. Cureus 15(7): e41500. DOI 10.7759/cureus.41500

6 0of 6


https://dx.doi.org/10.1210/jc.2012-4171?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1530/EDM-16-0103?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1530/EDM-16-0103?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1023/a:1006180909837?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1023/a:1006180909837?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.4158/EP12438.CR?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.4158/EP12438.CR?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.2169/internalmedicine.0933-18?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.2169/internalmedicine.0933-18?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1093/ndt/gfm376?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1093/ndt/gfm376?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1210/jc.2013-2326?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1210/jc.2013-2326?utm_medium=email&utm_source=transaction

	Central Diabetes Insipidus in a Patient With Lymphoma: A Case Report
	Abstract
	Introduction
	Case Presentation
	Chief complaints and disease diagnosis
	Physical examination at the admission and past medical history
	Laboratory and imaging workup
	TABLE 1: Initial laboratory findings at admission.

	Management of lymphoma and complication of hypernatremia
	TABLE 2: Laboratory findings suggest panhypopituitarism.

	Management of CDI
	FIGURE 1: The computed tomography scan of the brain revealed periventricular enhancement and edema. B. Five months later, remission of periventricular enhancement and edema were noticed.


	Discussion
	FIGURE 2: Causes of CDI and the hypothalamus-pituitary axis
	TABLE 3: Clinical practice points of the case report

	Conclusions
	Additional Information
	Disclosures

	References


