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CASE REPORT

Transient polycythemia during diabetic ketoacidosis
triggered by dengue fever in a middle-aged woman
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ABSTRACT

Either dengue fever or diabetic ketoacidosis can cause the high hemoglobin concentration due to intravascular volume loss. When
both entities were found together as in our case, the hemoglobin concentration could access the strikingly high level until either
of them could not contribute it. She was a Thai woman with 46 years of age presenting with fever, fatigue and severe sore
throat for a few days. The physical examination showed she had mild dyspnea and oral thrush, the temperature was 36.4 degree
Celsius, and her pulse rate was 102/min. Her blood tests showed: Hb 18.3 g%, WBC 9,850/mm3, atypical lymphocyte 10%,
platelet 16,000/mm3, MCV 89.2 fl, Dengue NS1 antigen-positive, dengue IgG-positive, IgM-weakly positive, KOH preparation
of curd from buccal mucosa-positive for budding yeasts and pseudo-hyphae, blood sugar 442 mg%, triglyceride 578 mg%, Na
122.8 mEq/L, K 6.28 mEq/L, Cl 90.6 mEq/L, CO2 9.2 mEq/L, blood ketone 53.6 mmol/L, lactate 4.5 mmol/L, pH 7.257, pCO2

27.4 mmHg, HCO3 11.9 mmo/L, BUN 22.9 mg%, creatinine 0.64 mg%, AST 375 U/L, ALT 224 U/L, alkaline phosphatase
151 U/L. She was diagnosed as having diabetes with diabetic ketoacidosis, dengue fever and polycythemia. She was immediately
treated with intravenous fluid therapy to correct the metabolic acidosis, electrolyte imbalance and dehydration, insulin for
hyperglycemia, clotrimazole for oral thrush and platelet transfusion. Her high hemoglobin level was dramatically lowered until
became normal within one day of therapy whereas she also recovered from DKA although the platelet was progressively lowered
every day. It suggested that transient polycythemia was solely contributed by DKA that was triggered by dengue fever hence
DKA from dengue fever should be added in the list of unusual causes of transient polycythemia.
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1. INTRODUCTION

Dengue fever is a mosquito-borne disease mainly caused
by dengue virus. It is clinically characterized by acute
febrile illness with nonspecific symptoms such as myalgia
and headache. In severe cases, the patients may have low
platelet count with or without bleeding symptom, low white
blood cell count, pleural effusion, ascites and hemoconcentra-
tion due to vascular leakage and subsequently intravascular

volume contraction. Few patients may suffer from hypoten-
sion, shock or even death. Hemoconcentration that is defined
by the 20% increase of hematocrit[1] can be found in 7% of
cases. In general, the hematocrit in dengue fever could be
found ranging from 29.7% to 48.0% for adult female patients
and from 26.6% to 59.6% for adult male patients.[2]

Diabetic ketoacidosis (DKA) is acute complication among
diabetic patients mainly due to insulin insufficiency. The pa-
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tients will suffer from metabolic acidosis, ketone body, hyper-
kalemia despite total body potassium deficit, hyperglycemia
leading to glycosuria and polyuria and subsequently severe
dehydration or volume contraction, around 6 lit.[3] By hy-
perglycemia, the hematocrit can be raised up to 47%[4]

whereas dehydration can raise hematocrit from 42.7±0.5%
to 44.7±0.5%.[5]

In this report, dengue fever and diabetic ketoacidosis were
co-incidentally recognized in a middle-aged woman and they
both could lead to the strikingly high level of hemoglobin
concentration of which either of them could not contribute it.

2. CASE PRESENTATION
A 46-year-old Thai woman presented with fever, malaise,
fatigue and sore throat for a few days. The sore throat was so
severe hence she could not eat enough food. The physical ex-
amination revealed obese woman with oral thrush, dyspnea,
and no hepatosplenomegaly. Her vital signs included BW
73.2 kg, BMI 30.4 kg/m2, temperature 36.4 degree Celsius,
BP 122/86 mmHg, P 102/min, RR 22/min, oxygen saturation
100%.

The initial blood tests included: Hb 18.3 g%, Hct 53.8%,
WBC 9,850/mm3, N 52.0%, L 28.0%, M 10.0%, atypical
lymphocyte 10%, platelet 16,000/mm3, MCV 89.2 fl, MCH
30.3 pg, MCHC 34.0 g%, RDW 12.6%, Dengue NS1 antigen-
positive, dengue IgG-positive, dengue IgM-weakly positive,
KOH preparation of curd from buccal mucosa of left cheek-
yeasts, budding yeasts and pseudohyphae moderately seen,
HBsAg, anti-HCV and HIV Ag/Ab-negative, coagulogram-
normal, Blood sugar 442 mg%, Hb A1c 15.4%, choles-
terol 200 mg%, triglyceride 578 mg%, HDL 27 mg%, LDL
140 mg%, Na 122.8 mEq/L, K 6.28 mEq/L, Cl 90.6 mEq/L,
CO2 9.2 mEq/L, ionized Ca 1.12 mmol/L (normal 1.12-1.32),
P 3.8 mg%, BUN 22.9 mg%, creatinine 0.64 mg%, eGFR
107.36 ml/min/1.73 m2, albumin 3.4 g%, globulin 3.7 g%,
AST 375 U/L, ALT 224 U/L, alkaline phosphatase 151 U/L
(normal 30-120), direct bilirubin 0.1 mg%, indirect bilirubin
0.3 mg%, blood ketone 53.6 mmol/L (normal < 0.6 mmol/L),
blood lactate 4.5 mmol/L (normal < 2 mmol/L).

The venous blood gas analysis showed pH 7.257, pCO2
27.4 mmHg, pO2 33.1 mmHg, BE -12.8 mmol/L, tCO2 12.7,
HCO3 11.9 mmo/L, sO2 62.1%.

She was diagnosed as having diabetes with diabetic ketoaci-
dosis, dengue fever and polycythemia. She was immediately
treated with aggressive intravenous fluid therapy to correct
the metabolic acidosis, electrolyte imbalance and dehydra-
tion, insulin infusion 4 units an hour for hyperglycemia,
clotrimazole lozenge for oral thrush and platelet transfusion.
Within 24 hours of intensive care, her blood showed Hb

14.7 g%, Hct 43.5%, WBC 11,000/mm3, platelet
12,000/mm3, BS 178 mg%, normal pH and electrolyte. Dur-
ing 3 days of admission, she never had any bleeding symp-
tom.

The blood tests on the 3rd day of admission: Hb 13.4 g%,
Hct 40.5%, WBC 7,000/mm3, platelet 56,000/mm3, AST
156 U/L, ALT 107 U/L, alkaline phosphatase 82 U/L, al-
bumin 2.4 g%, globulin 2.8 g%, BUN 5.8 mg%, creatinine
0.44 mg%.

3. DISCUSSION
The random blood sugar in our case was more than
200 mg/dl which was diagnostic for diabetes.[6] The di-
agnosis of DKA was based on the fulfillment of the biochem-
ical triad of hyperglycemia, ketonemia and high anion gap
metabolic acidosis.[7] It can appear as the first presentation
of diabetes even in type 2.[8]

Besides the inadequate insulin therapy, the common pre-
cipitating factor of DKA is the infection. Others include
myocardial infarction, cerebrovascular accident, pulmonary
embolism, pancreatitis and drugs.[7] The type of infections
was found to be pneumonia, the most common, 40.9%, the
urinary tract infection 27.3%, tuberculosis 9.1%, diabetic
foot 9.1%, gastrointestinal tract infection 4.5%, and mixed
infection 9.1%.[9] Dengue infection is considered the very
rare precipitating factor of DKA even in an endemic area for
dengue infection like Thailand.[10]

The dengue fever was diagnosed in our case based on the
clinical syndrome of acute febrile illness, hemoconcentra-
tion, thrombocytopenia and confirmed by positive dengue
non-structure antigen, and dengue IgM.[11] And dengue fever
was presumed to be the trigger of DKA in our case because
she had high serum lactate, one significant feature of DKA
that is triggered by the infection.[12]

An essential criterion of polycythemia vera (PV) is the
hemoglobin level > 16.5 g% or hematocrit > 49.5% for fe-
male patients.[13] Although the hemoglobin or hematocrit
in our case could reach this criterion, the investigation for
establishing PV was not promptly performed and it finally
resolved in 24 hours of aggressive fluid therapy. If the dura-
tion of high blood concentration in the criterion for PV was
specified, the attending physician who faced patients with
high blood concentration would have confidence to wait for a
day or more instead of promptly but wastefully investigating
false polycythemia that was found in this situation.

4. CONCLUSION
A 46-year-old Thai woman was admitted because of diabetic
ketoacidosis and dengue fever. Although she had strikingly
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high blood concentration, Hb 18.3 g% or Hct 53.8%, ful-
filling the criterion of polycythemia vera, it became normal
within one day of fluid therapy. If the duration of high blood
concentration was added to hemoglobin or hematocrit crite-
rion of PV, an attending physician would have confidence to

wait for a day or more hence unnecessary investigation in
false polycythemia could be avoided.
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