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Case Report

A case of Polycythemia: diagnostic dilemma
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Abstract

Approach to a case of polycythemia is initially to distinguish relative from absolute polycythemia; then to distinguish
Polycythemia Vera (PV) from secondary polycythemia. Finally, the etiology of secondary polycythemia has to be ascertained.
A certain number of patients cannot be easily classified as having either PV or secondary polycythemia due to diagnostic
difficulties.

We present a case of 52-yearmale, chronic smoker, hypertensive and an asthamatic for whom a complete work up was attempted
to rule out PV. There was a diagnostic difficulty as to consider this patient a case of secondary polycythemia or Gaisbock’s
syndrome. We were unable to measure the red cell mass in this patient (which will be normal in Gaisbock’s syndrome and
increased in secondary polycythemia). Patient underwent phlebotomy and was asymptomatic at discharge.
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Introduction

The term “Polycythemia (“many cells”) describes an Gaisbock’s syndrome was first described in 1905 and refers

increase in the total quantity or volume (mass) of red blood
cells in the body. An increase in the concentration of
erythrocytes is designated as erythrocytosis, which is
further classified into absolute when it is due to increase in
the red cell volume or mass and spurious/relative when it is
a due to reduced plasma volume [1].

Absolute polycythemia is further classified into primary
and secondary. A classic example of primary absolute
polycythemia is PV.

The examples of secondary absolute polycythemia are
hypoxia produced by chronic lung diseases, carboxy
hemoglo-binemia associated with smoking and renal cell
carcinoma [2,3].

to a symptom complex associated with polycythemia. This
syndrome is unattributed to a diagnosis of PV or to a
secondary erythrocytosis.

The risk factors for development of Gaisbock’s syndrome
in order of decreasing importance are male sex,
hypertension, smoking, diuretic therapy, obesity, and
emotional or physical stress.

Polycythemia in Gaisbock’s syndrome has been attributed
to decrease in plasma volume. In these cases, there is
association with increase in blood viscosity and peripheral
vascular resistance with a propensity to develop arterial
and/or venous thromboses [4].

Here, we present a case of polycythemia in whom PV was ruled out by applying the diagnostic criteria for the diagnosis of

myeloid neoplasms (Table 1) [5], leaving possibilities of secondary polycythemia or Gaisbock’s syndrome.
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Table 1: WHO 2016 criteria for Polycythemia Vera [5].

Major criteria
1. Hemoglobin (Hb) >16.5 g/dL in men

Hemoglobin >16.0 g/dL in women
OR

Hematocrit (Het) >49% in men

Hematocrit > 48% in women
OR

Increased red cell mass (RCM) >25% above mean normal predicted value

2. BM biopsy showing hypercellularity for age with trilineage growth (panmyelosis) including prominent erythroid,
granulocytic, and megakaryocytic proliferation with pleomorphic, mature megakaryocytes (differences in size)

3. Presence of JAK2V617F or JAK2 exon 12 mutation

Minor criteria

Subnormal serum erythropoietin level

Diagnosis of PV requires meeting either all 3 major criteria, or the first 2 major criteria and the minor
criteria*

*Criterion number 2 (BM biopsy) may not be required in cases with sustained absolute erythrocytosis: hemoglobin
levels .18.5 g/dL in men (hematocrit, 55.5%) or .16.5 g/dL in women (hematocrit, 49.5%) if major criterion 3 and
the minor criterion are present.

Case Report

A 52-year male presented with headache for 20 days and breathlessness for 15 days. Previously he was admitted in another
hospital for similar complaints 6 months back. He was a known case of bronchial asthma for 8 years and hypertension for 1 year
for which he was on regular treatment. He was a chronic smoker for 20 years and a social drinker.

On examination, patient was obese with a body mass index (BMI) of 30. He had a ruddy complexion with congestion in the
conjunctiva, tongue and oral cavity. The cardiovascular system and central nervous system were unremarkable. Blood pressure
on several occasions was 160/100mmHg and respiratory rate 21/min. On auscultation, there were ronchi and on per abdominal
examination there was mild hepatomegaly but no splenomegaly. Laboratory investigations revealed Hbof 19.8 gm%, hematocrit
(Het) 57%, red blood cell (RBC) count—6.3 million/cumm, total leucocyte count (TLC) 7,000cells/cumm, and a platelet count
of 3.29 lakhs/cumm. Peripheral smear showed a normocytic normochromic blood picture with relative neutrophilia (Figure 1).
Coagulation assays, serum electrolytes, random blood sugar, kidney and liver function tests were within normal range.
Ultrasound examination of abdomen showed hepatomegaly. Rest of organs were unremarkable. 2D echo showed left ventricular
hypertrophy with ejection fraction of 46%. Fundoscopic examination showed congestion of deep retinal vessels. The oxygen
saturation levels (SpO2) on several occasions ranged from 91% to 92%.

Fig-1: Peripheral smear showing overcrowded RBC’s with increased neutrophils (Leishman, x100).
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In view of high Hb and Hct, a possibility of PV was considered and further work up was done. Revised WHO 2016 criteria for
diagnosis of myeloid neoplasms® was adopted to rule out the possibility of PV. Bone marrow aspiration was inadequate for

opinion due to dilution by sinusoidal blood. It was submitted for cell block which showed clusters of megakaryocytes (Figure
2).

Fig-2: Cell block of bone marrow aspiration showing clusters of megakaryocytes (H & E, x400).

Bone marrow biopsy was done which showed erythroid and megakaryocytic hyperplasia with normal morphology of
megakaryocytes (Figure 3).

Fig-3: Bone marrow biopsy showing increased erythroid precursors and megakaryocytesisti(H & E, x100).

Reticulin stain showed increased fine reticulin fibers and in focal areas showed coarse reticulin fibers (grade 3fibrosis-Figure
4).

Serum Erythropoietin (Epo) level was 11 IU/ ml (4 to 24 IU/ml). Cytogenetic analysis for JAK2V617 mutation was negative.
Thus, the possibility of PV was ruled out.

Differential diagnosis of secondary polycythemia and Gaisbock’s syndrome were considered. We were unable to measure the
red cell mass in this patient. Patient underwent phlebotomy and was asymptomatic for more than a year. Of late, he presented
with symptoms of leg pain and breathlessness.

On admission, his laboratory investigations revealed hemoglobin of 14.5gm% and hematocrit-46%. Doppler could not be done
to rule out deep vein thrombosis. He was managed symptomatically and discharged.
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Fig-4: Bone marrow biopsy showing increased coarse reticulin fibers (Reticulin, x100).

Discussion

Diagnosis of PV is currently according to the revised WHO
2016 criteria and is based on a composite assessment of
clinical and laboratory features. Lowering of hemoglobin or
hematocrit level in the revised WHO 2016 criteria
simplifies the current first major diagnostic criterion for PV
diagnosis and also carries therapeutic relevance because of
the recent associations between increased thrombotic
complications and borderline increased hematocrit (45% to
50%) in PV [5,6].

PV is more common above the age of 60 years [7,8]. In the
current case, the patient is a 52-year male. The patient is
obese, chronic smoker with an8year history of asthma
(chronic lung disease) All these factors might have
contributed to the development of secondary polycythemia.
Palpable splenomegaly is included as one of the diagnostic
criteria in the previous guidelines for diagnosis of
polycythemia [2]. In the current case, there was no
splenomegaly as confirmed on ultrasound scan.

Laboratory investigation revealed an increased hemoglobin
level and hematocrit value thus fulfilling the first major
criteria for PV [5]. Bone marrow showed erythroid and mild
megakaryocytic hyperplasia with normal morphology of
megakaryocytes in contrast to tri lineage hyperplasia and
pleomorphic megakaryocytes seen in PV which is the
second major criteria [5]. JAK2V617 mutation was negative
in the current case whereas, its presence is considered as
third major criteria for diagnosis of PV [5].

Only 1lof the 3 major criteria were established in this case.
The serum Epo level was normal so the minor criteria for
diagnosis of PV was not met. Thus, the possibility of PV
was ruled out leaving a diagnostic dilemma whether to
consider it a case of secondary polycythemia or relative
polycythemia. History of smoking and chronic lung disease
favors secondary polycythemia. We were unable to

measure the blood carbon monoxide and carboxy
haemoglobin levels which are increased in smokers [9].
Gaisbock’s syndrome was thought of as the patient had four
risk factors for Gaisbock’s syndrome-male gender,
hypertension, obesity and smoking. We were unable to
measure the red cell mass in this patient which will be
normal in Gaisbock’s syndrome and increased in secondary
polycythemia. The patient underwent phlebotomy and
responded well.

Dayton and colleagues noted that in patients with severe
chronic lung disease and secondary polycythemia,
phlebotomy produced subjective benefit in the majority
[10].

As patients with Gaisbock’s syndrome are at increased risk
of developing arterial and/or venous thromboses [4],
bloodletting (phlebotomy) is being considered as an
essential part of treatment for patients with Hctvalues
greater than 54% [11].

Though a complete work up was attempted for this case, we
faced the limitation of inability to measure red cell mass
which would have aided in the accurate diagnosis of either
secondary polycythemia or Gaisbock’s syndrome.

Conclusion

A detailed history, thorough physical examination and
gamut of laboratory investigations are essential in
differentiating primary and secondary polycythemias.

Phlebotomy in patients with secondary polycythemia and
Gaisbock’s syndrome brings an improvement in subjective
wellbeing.
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