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INTRODUCTION 

Absolute polycythaemia or erythrocytosis is an increase 
in Hb in blood, due to overproduction of  red cells 
and the resultant increased red cell numbers/red cell 
mass. Spurious polycythaemia reflects plasma volume 
contraction rather than increased red cell mass, which 
is obvious from clinical situations of  severe dehydra-

tion or a decrease in plasma volume due to any cause.1,3 
Absolute polycythaemia may be primary with no physi-
ological stimulus for erythrocytosis, the prototype of  
which is polycythaemia vera (PV), due to JAK2 (V617F) 
mutation.4 Absolute polycythaemia may be secondary 
with a physiological stimulus like hypoxia for erythro-
poiesis or a pathological overproduction of  erythro-
poietin/erythropoietin like substances. Differentiating 
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Introduction: Polycythaemia is an increase in the absolute red blood cell (RBC) mass with  increase in haemoglobin levels and 
haematocrit. It can be primary and secondary. Management depends on the causes and can be pharmacological and non-pharma-
cological. This original study has documented polycythaemia as yet another lifestyle disease along with hypertension, diabetes, 
dyslipidaemia fatty liver disease
Objectives of the study: To determine the clinical profile of patients with all types polycythaemia and to study the impact of 
weight reduction with diet and lifestyle changes on behaviour of polycythaemias. 
Methods: We enrolled 92 consecutive subjects in a tertiary care centre with confirmed polycythaemia during a period of one 
year, subjected them to diet and lifestyle changes with an intention to achieve weight reduction and they were followed up for six 
months to one year. It was a hospital based prospective study between January 2020 to June 2021. Patients who were confirmed 
to have polycythaemia by symptoms, signs and laboratory features were included. They were classified into primary or second-
ary polycythaemia based on clinical judgement and laboratory parameters. Polycythaemia vera was diagnosed using WHO 2016 
criteria.1 The enrolled patients in both the groups were given clear advice on proper balanced diet with less carbohydrates and life-
style modification aimed at weight reduction, if they were overweight, cessation of smoking and alcohol along with the standard 
care. They were then followed up by monthly reviews for re-counselling for lifestyle changes and weight recording at each visit 
with follow up  for a minimum period of six months to maximum of one year. Only those who were compliant with the lifestyle 
changes and or achieved weight reduction were taken for the final evaluation in the study. Variables were compared between the 
two groups.
Results: The majority were males (88%), and the mean (SD) age was 46.5 (13.3) years. All subjects, irrespective of the causes of 
polycythaemia, had change in wellbeing, symptom relief, reduced frequency of venesections, haematocrit levels and other blood 
parameters (p value <0.05). There was statistically significant differences between the primary and the secondary polycythaemia 
groups, with respect to the clinical features, comorbidities, addictions and haematological profiles (p-value <0.05). The most strik-
ing observation of the study was that, there were 22 patients out of 92 (24%) with secondary polycythaemia due to overweight or 
obesity and they all had reversal of polycythaemia after weight reduction.
Conclusions: The study showed that intervention by diet and lifestyle modification leading to  weight reduction, can reverse 
secondary polycythaemia due to weight gain and obesity. Besides that the same interventions, irrespective of the cause, gave sta-
tistically significant changes in haematological outcomes of all subjects with primary and secondary polycythaemia.  The  weight 
reduction needed to get benefit varied between patients but the mean weight reduction achieved was 9.13 Kg.2
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between primary and secondary causes is a challenge, 
but our experience is that it is easily achieved by good 
clinical evaluation and common laboratory tests, since 
erythropoietin levels are unreliable.5,6  With hypoxia 
acting as a physiological stimulus, the commonest 
causes for polycythaemia are living at high altitude, 
smoker’s polycythaemia, chronic lung disease like 
COPD and ILD, cyanotic heart disorders and obesity 
related.  In response to the hypoxia, there is overpro-
duction of  erythropoietin from the renal interstitial 
peritubular capillary cells. But decreased perfusion of  
the renal interstitium due to local causes might also 
act as a hypoxic stimulus for erythropoietin release as 
in renal artery stenosis, polycystic kidney disease, hy-
pernephroma, hydronephrosis, and sometimes even 
in nephrocalcinosis.16 Pathological overproduction 
of  erythropoietin like substances is seen rarely as in 
hepatoma, atrial myxoma, and cerebellar hemangio-
blastoma. 

Irrespective of  the cause, patients with polycythae-
mia presents with non-specific symptoms like fatigue, 
heaviness of  head, headache, dizziness, transient 
blurring of  vision or sometimes thrombotic events in 
venous or arterial circulation involving any part of  the 
body. On examination, they may have ruddy complex-
ion and cyanosis as a manifestation of  polycythaemia. 
In addition to these, patients with PV may present also 
with erythromelalgia and symptoms due to hyperurice-
mia. Presence of  splenomegaly, thrombocytosis or leu-
cocytosis suggests PRV as the diagnosis.14,16 But before 
diagnosing PV, it is mandatory to rule out secondary 
causes  by good clinical evaluation, rather than doing 
JAK 2 mutation or serum erythropoietin upfront to 
make a diagnosis.1,3,4,6-,9 It is mandatory to elicit history 
of  weight gain in all patients, even if  it is just two 
kilograms excess from the previous normal, to look 
for chronic hypoventilation as a possible cause, and 
history of  chronic smoking to suggest smoker’s poly-
cythaemia.14,16 Decreased chest expansion and clubbing 
of  fingers could suggest interstitial lung disease as the 
cause. But clubbing could suggest congenital cyanotic 
heart diseases, or rarely chronic liver disease with 
hepatoma as a cause for polycythaemia. Hypertension, 
renal lumps and renal bruits could also be suggesting 
secondary causes for polycythaemia.14,16 

Treatment of  all polycythaemia may require phlebot-
omy, but it is the preferred method in PV where  hy-
droxyurea, and low dose aspirin also may be needed. 
Ruxolitinib is giving promising results too in PV. 
The mainstay of  treatment of  secondary causes is to 
manage the underlying disease.7,12,13  The effects of  non-

pharmacological measures like weight reduction and 
lifestyle modification in the management of  primary 
and secondary polycythaemia is not studied well before. 
Literature search showed  no studies that have ventured 
on lifestyle modification on  polycythaemia, its clinical 
presentation, risk factors and management. 

THE HYPOTHESIS FOR THE STUDY

Since weight gain is the commonest cause of  decreased 
chest wall compliance  and chronic hypoventilation, 
we had hypothesised that weight reduction would 
remove the commonest hypoxic stimulus and thereby 
removing that component and would cure polycythae-
mia in those with weight gain and obesity. This study 
was the outcome of  our observation over the last two 
decades that unnoticed weight gain and the conse-
quent chronic hypoventilation is the commonest cause 
of  secondary polycythaemias.5,7,14,16 We noted also 
that weight reduction by diet and lifestyle modifica-
tion certainly had helped all types of  polycythaemias 
and had resulted in reversal of  polycythaemia in those 
with weight gain or obesity. This study was done to 
document our original observation and the hypoth-
esis that weight reduction certainly helps in the man-
agement of  all polycythaemias and in curing some of  
them. The study also aimed at evaluating the clinical and 
haematological profile, risk factor assessment and the 
effect of  weight reduction, by diet and lifestyle modi-
fication in both primary and secondary polycythaemia. 
Weight reduction also improves several other comor-
bidities in those with polycythaemia, like hypertension, 
diabetes and non-alcoholic steatohepatitis (NASH). In 
those with overweight and obesity, the adipocyte size 
and mass expand and the white adipose tissue becomes 
hypoxic, leading to inflammation and cellular dysfunc-
tion. Thus it could be possible that weight reduction 
and lifestyle modifications would help to decrease the 
impact pro-inflammatory mediators and the improved 
outcomes.9,10 

STUDY METHODS AND INTERVENTIONS2

It was a prospective observational study, from January 
2020 to June 2021. The cut-off  values for inclusion was 
Hb >15 g/dl and haematocrit >45 % in women and 
Hb >17g/dl and haematocrit >50 % in men. Patients 
with relative polycythaemias, those on erythropoietin, 
anabolic steroids, hydroxyurea or aspirin  and those 
who would not be compliant with the lifestyle modi-
fication, were excluded. We enrolled 92 consecutive 
cases of   polycythaemia who satisfied the inclusion 
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criteria. Informed written consent was obtained from 
all participants. Clinical and laboratory evaluations for 
secondary causes were done in all subjects. Patients 
were divided into primary or secondary polycythae-
mia based on clinical and laboratory parameters. Poly-
cythaemia Vera (PV) was diagnosed using WHO 2016 
diagnostic criteria.2 Initially we panned to do JAK2 
mutation  only where categorization into primary and 
secondary was difficult, but we had got that in most 
patients, as it was already been done before the patients 
were referred to us. Erythropoietin estimation was not 
done as the study was conducted in a low-resource 
setting and it was our experience that it almost never 
helped us. Clinical presentation, dietary habits, history 
of  any weight gain from the previous normal, causes 
of  weight gain, history of  tobacco smoking and alcohol 
intake, height, weight and BMI were recorded in all 
subjects. The lowest weight when the subjects were 
healthy and active was also recorded. BMI more than 
23 was taken as overweight and above 28 as obesity. 
Frequency of  venesection before and after the inter-
vention was recorded. The baseline blood pressure 
was recorded in all at enrolment and during follow 
up.  For modifying dietary practices, food question-
naire was used to collect details regarding each item, 
using a 24-hour dietary recall method on an average 
for a week’s period. Details regarding the frequency 
of  fruits, vegetables, protein containing items, of  junk 
food, salt intake, salty food and fried food etc per day 
were separately recorded. Physical activity was assessed 
by noting the type, duration and frequency and the 
sedentary nature of  work. Weight, blood pressure, Hb, 
haematocrit, liver function tests and blood sugar were 
checked at each visit.

Diet plan: All the enrolled patients were given advice 
on balanced diet with emphasis on calorie restric-
tion, lifestyle modification for weight reduction and 
cessation of  smoking and alcohol, along with standard 
care. A comprehensive diet plan with a pictorial repre-
sentation of  the proportions between different compo-
nents was used for easy understandin.9,10,11 Each meal 
containing all five components with adequate intake 
of  protein (pulses, yogurt, fish, egg or meat), adequate 
vegetables (preferably raw or steamed and never over 
cooked), fresh seasonal fruits, one source of  calorie 
in least possible amounts and adequate  water intake 
were explained in detail.9,10 The subjects were advised 
to consume only half  the capacity of  their stomach and 
leave the rest empty at each meal. Calorie rich foods 
were  reduced and replaced that portion with fibre rich 
vegetables constituting the major proportion of  any in-

dividual meal. They were instructed to restrict eating to 
a maximum of  three times a day and to avoid all snacks. 
Water consumption was ensured to be adequate to 
produce sufficient urine output (2-2.5L/day). Previous 
consumption of  junk food, fried foods, snacks, salted 
pickles and nuts, all fast foods and processed food 
items were taken note of  and was advised to avoid.9,10,11 

Physical activity: Any activity requiring a moderate 
amount of  physical exertion was advised to be carried 
out for at least 30 minutes a day. Any level of  exercise 
that could be incorporated into daily routine like 
avoiding elevators and the use of  staircases, walking 
instead of  using automobiles for short commutes, 
avoiding electrical appliances for household chores etc 
were advised. 

Standard care: In those with PV were advised phle-
botomy, aspirin and hydroxyurea as per individual 
clinical profile. In subjects with secondary polycythae-
mia, phlebotomy was advised  in the initial visits only, 
when haematocrit was high (>50%), or when they were 
symptomatic, to reduce hyper viscosity.

All the study participants were reviewed every month 
for re-counselling and weight recording. The weight 
was monitored with the same electronic weighing 
machine for easy comparison, and adherence to diet 
and physical activity was re-emphasized at each visit. 
Appropriate modifications in lifestyle were advised ac-
cordingly. All study subjects were periodically assessed 
for a period of  6 months at least and final weight, 
smoking status, physical activity status, clinical status, 
and haematological parameters with focus on Hb, 
haematocrit, SGPT, and frequency of  venesection were 
reviewed and recorded 

Statistical methods: Data was entered in Excel and 
analysed using Stata 14.2. Variables were summarised 
appropriately. The percentage of  individuals with 
different forms of  polycythaemia and the presence 
of  JAK2 mutation were summarized as frequency 
and proportions. Association between weight status, 
JAK2 mutation, smoking status, alcohol status, clinical 
symptoms, haematological profile and comorbid-
ity status and the type of  polycythaemia were done 
using Chi square test / Fischer’s exact test. Dietary 
status (carbohydrate, protein, fast food intake etc.), 
and physical activity levels (mild, moderate, and severe) 
along with the different patterns of  polycythaemia 
were also checked using the Chi-square test / Fischer’s 
exact test.  A P-value of  < 0.05 was considered statisti-
cally significant.
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nomegaly was seen only in primary 
polycythaemia group. Hepatomeg-
aly was significantly more common 
in secondary group. JAK 2 mutation 
was done in 73 cases, none of  the 
secondary group had JAK 2 positiv-
ity, while 83% of  the primary poly-
cythaemia had JAK 2 positivity. The 
distribution of  clinical presentation 
among the main types of  poly-
cythaemias are described in table1. 

Table 3 shows the BMI pattern 
in different types of  polycythae-
mia. Among the 22 patients with 
polycythaemia due to weight gain 
one patient had normal BMI but 
had a history of  weight gain from 
his previous normal weight. On 
reducing that excess weight in that 
subject the haematocrit normalised 
without venesection. 

Table 5 shows the subgroup with 
polycythaemia of  overweight sepa-
rately with the change in haemo-
globin and haematocrit values post 
weight reduction. It is noteworthy 
that there was complete normalisa-
tion of  haemoglobin and haema-
tocrit levels after weight reduction 
in those with overweight related 
polycythaemia. They were managed 
initially with venesection and 
following intervention their mean 
haemoglobin, haematocrit and liver 
enzymes became normal over time. 
The difference was statistically sig-
nificant with all p values <0.001. 
Out of  22 patients with polycythae-
mia of  overweight / obesity, 13 

were diabetic and 8 were having hypertension and 19 
were having raised SGPT levels. Out of  11 patients 
with mixed cause for polycythaemia, 3 were diabetic, 
4 were having hypertension and 7 were having raised 
SGPT levels. Hb, PCV, SGPT became normal in all 
of  them and did not require any more venesection in 
the subgroup of  polycythaemia due to weight gain.  In 
addition there was a significant drop in all these pa-
rameters after weight reduction  among PV and among 
polycythaemia due to mixed causes too. The frequency 
of  venesections became much less in PV after weight 
reduction. In the smokers’ polycythaemia group, Hb 

Table 1. Key differences between biologic agents and Tofacitinib

Characteristics
Primary Polycythaemia  

n = 37 
No. (%)

Secondary Polycythaemia  
n = 55 

No. (%)
P value

Mean Age (SD) 59.4 (7.8) 37.8 (8.1) <0.001

Female 7 (19) 3 (5)
0.08

Male 30 (81) 52 (95)

JAK 2 Positive 24 (83) 0 (0)
<0.001

JAK 2 Negative 5 (17) 44 (100)

Current Smokers 11 (30) 31 (56)

<0.001Stopped Smoking 12 (32) 2 (4)

Never Smoked 14 (38) 22 (40)

Type 2 DM 18 (49) 20 (36) 0.24

Hypertension 21 (57) 19 (35) 0.04

COPD 0 (0) 2 (3.6) 0.51

OSAS 0 (0) 1 (1.8) 1.0

ILD 0 (0) 1 (1.8) 1.0

Table 2: Distribution of clinical presentation among the types of polycythaemia, n=922

Primary Polycythaemia  
n = 37 

No. (%)

Secondary Polycythaemia  
n = 55 

No. (%)

p value 
(chi square)

Asymptomatic 9 (24) 11 (20) .62

Tiredness 11 (29.7) 24 (44) .18

Arterial Throm-
bosis 5 (13.5) 1 (1.8) .04

Venous Throm-
bosis 3 (8) 4 (7) 1.0

Headache 22 (60) 23 (42) .10

Dizziness 14 (38) 12 (22) .09

Erythromelalgia 3 (8) 0 (0) .06

Aquagenic 
Pruritus 6 (16) 0 (0) .003

Plethoric Face 9 (24) 7 (13) .15

Eye Congestion 27 (73) 24 (44) .006

Palmar Erythema 14 (38) 14 (25) .21

Splenomegaly 32 (87) 0 (0) <.001

Hepatomegaly 5 (13) 34 (62) <.001

RESULTS

There were 37 cases of  primary polycythaemia and 
55 cases of  secondary polycythaemia (Table 2,3 and 
4). The majority were males (88%) between 20 and 74 
years with a mean age of  46.5 years. The most common 
symptoms were tiredness, fatigue, heaviness of  head 
and or headache in both groups. Arterial thrombosis, 
tinnitus and blurring vision, cardiac symptoms, and 
aquagenic pruritus were found to be more common in 
primary polycythaemia group. Eye congestion, palmar 
erythema and plethoric face was seen in both, but sple-
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and PCV dropped significantly after cessation of  
smoking.2 

DISCUSSION2

After the intervention with weight reduction, there 
was significant relief  of  symptoms in both primary 

and secondary polycythaemia (p value 0.08) and sig-
nificant reduction in haemoglobin and PCV in both 
groups compared to pre-intervention levels (p values 
<.05). Though all had benefit on weight reduction, 
the main focus of  our study was on the secondary 
polycythaemia due to weight gain. There was a strik-
ingly high prevalence of  secondary polycythaemia 
in the subjects with overweight or obesity, which 
was independent of  smoking, heart, lung or kidney 
diseases, and this appears due to chronic hypoventila-
tion probably due to reduced chest wall compliance. 
There were 22 of  them and all of  them normalised 
their Hb and PCV after achieving weight reduction. 
The weight reduction in this subgroup ranged from 
2 to 15 kg with a mean of  9.13kg. The percentage 
of  weight reduction achieved ranged from 2.7 to 25 
percent, with an average of  12.3 percentage . The mean 
weight reduction achieved in the whole study group 
was 9.13kg. The study concluded, that weight gain and 
overweight as the commonest reason for secondary 
polycythaemia in the subjects. Lifestyle changes, change 
in food habits and decreased physical activity have led 
to the obesity epidemic across the globe. Out of  22 
patients with polycythaemia of  overweight / obesity, 
19 were having raised SGPT levels suggesting fatty 
liver disease (NASH) as the commonest association of  
secondary polycythaemia. There were 13 were diabetic 
and 8 were having hypertension which are the other 
common association of  being overweight or obese. In 
those subjects with overweight or obesity, there was 
not only reversal of  polycythaemia, the elevated liver 
enzymes, diabetes and hypertension too became better 
after weight reduction. The difference was statistically 
significant with all p values less than 0.001. The obser-
vation that 86% of  those with secondary polycythae-
mia due to weight gain, also had NASH, and both nor-
malised on weight reduction, permits us to conclude 
that both are lifestyle disorders. Three other studies 
before, which was the basis of  the hypotheses for this 
study, showed reversal of  diabetes, NASH and hyper-
tension on weight reduction and it was then observed 
that some of  the polycythaemia too reversed.20-22 Out 
of  11 patients with mixed cause for polycythaemia, 3 
were diabetic, 4 were having hypertension and 7 were 

Table 3. BMI and the categories of polycythaemia, n=922

Normal  
N (%)

Overweight  
N (%)

Obese  
N (%)

Polycythaemia Vera (n = 37) 21 (57) 12 (32) 4 (11)

Smokers’ polycythaemia (n 
= 18) 16 (89) 2 (11.) 0 (0)

Polycythaemia of overweight 
(n = 22) 1 (4.6) 4 (18.2) 17 (77)

Polycythaemia of mixed Causes 
(n = 11) 0 (0) 1 (9) 10 (91)

Table 5. Overweight related polycythaemia who were managed 
initially with Venesection (n = 22)2

Pre inter-
vention

Post inter-
vention 

p value

Hb gm/dl (SD) 19.9 (2.0) 16.7 (1.6) <0.001

PCV % (SD) 54.4 (4.5) 46.8 (4.3) <0.001

SGPT IU/ml (SD) 69.3 (22.9) 52.5 (12.6) <0.001

Table 4. Pre and post-intervention, subgroup analysis of change 
in haematological parameters2

Primary  
Polycythaemia  

n = 37 
No. (%)

Secondary  
Polycythaemia  

n = 55  
No. (%)

p value 
(chi 

square)

Polycythaemia Rubra Vera patients (n = 37)

Hb (gm/dl) 20.5 (1.9) 19.8 (1.4) 0.003

PCV (%) 55.9 (4.1) 53.0 (2.9) <0.001

SGPT (IU/ml) 42.1 (8.7) 40.0 (8.7) 0.02

Weight (kg) 57.44(6.7) 54.35 (5.4) 0.03

Smokers’ polycythaemia managed without Venesection (n = 7)

Hb (gm/dl) 18.4 (0.3) 15.8 (1.7) 0.004

PCV (%) 51.8 (1.1) 44.6 (4.4) 0.005

SGPT (IU/ml) 36.4 (3.0) 34.7 (1.9) 0.21

Weight (kg) 58.5(3.9) 57.5(2.9) 0.53

Smokers’ polycythaemia managed initially with Venesection (n = 11)

Hb (gm/dl) 20.1 (1.0) 17.6 (2.1) 0.002

PCV (%) 55.4 (2.2) 48.7 (6.0) 0.002

SGPT (IU/ml) 33.4 (12.1) 32.7 (5.4) 0.80

Weight (kg) 56.8(5.8) 55.6(5.1) 0.62

Overweight related polycythaemia managed initially with venesection 
(n = 22)

Hb (gm/dl) 19.9 (2.0) 16.7 (1.6) <0.001

PCV (%) 54.4 (4.5) 46.8 (4.3) <0.001

SGPT (IU/ml) 69.3 (22.9) 52.5 (12.6) <0.001

Weight (kg) 71.9(12.3) 62.5(11.1) 0.01

Polycythaemia due to mixed causes managed initially with venesection 
(n = 11)

Hb (gm/dl) 19.9 (1.3) 16.2 (1.4) <0.001

PCV (%) 53.9 (2.8) 45.1 (2.0) <0.001

SGPT (IU/ml) 50.4 (17.3) 40.0 (11.9) 0.001

Weight (kg) 66.9 (8.7) 57.2(7.3) 0.01
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having raised SGPT levels. These findings underscore 
the importance of  looking at all the comorbidities with 
equal concern while managing patients irrespective of  
the nature of  the disease. Becoming overweight, even 
without being frankly obese, as the commonest cause 
for secondary polycythaemia is thus a conclusion from 
this study. The very same patients were having either 
NASH, hypertension or diabetes or some of  them 
had all of  these, and the findings make us consider 
secondary polycythaemia of  weight gain as yet another 
lifestyle disorder.

Previously there were only case reports of  polycythae-
mia with hypertension and erythrocytosis without sple-
nomegaly or leucocytosis, which were being described 
as Gaisbock syndrome.3 This study asserts that what 
was described originally as Gaisbock syndrome was in 
fact secondary polycythaemia due to weight gain. Inter-
estingly one subject, in the overweight category had a 
BMI less than 23 only, but he had 5Kg weight gain from 
his previous normal, and after weight reduction by 4 
Kg, had normalised his Hb and PCV too.  This points 
to another hypothesis that the assessment of  desired 
normal weight based on some arbitrary or imaginary 
normal range has to be given up and the desired weight 
and BMI has to be individualised.2,15 

Another useful observation of  the study was that 
secondary polycythaemias were all seen in the age 
group between 30 and 39 years, while PV was seen 
in the 5th decade of  life. In other words we should 
not evaluate those below 30 years for PV, unless there 
are sufficient justification to do that. Males were more 
commonly affected with all types of  polycythaemias in 
the study, similar was the findings in other studies.13-

15 We found JAK2 positivity  in 83% of  those with 
primary polycythaemia.3,15 Though JAK 2 mutation is 
highly sensitive for picking up PV, and is being used as 
a diagnostic criteria, we observed that it is most often 
not needed, as its cost-effectiveness and usefulness in 
diagnosis are questionable, unless we have a plan to 
start JAK 2 inhibitors upfront.3,4,15 In addition JAK 2 
negative does not rule out primary polycythaemia, since 
JAK2 exon 12 have been described in JAK2V617F 
negative patients with PV.16 It goes without saying 
that we need to diagnose PV with clinical features and 
hemogram alone.14,15  Another point noted in the study 
is that, just because JAK 2 is positive one should not 
make a conclusion that the polycythaemia is entirely 
due to PV. In other words the causes of  secondary 
polycythaemia should be evaluated even if  the patient 
is JAK2 positive. Even after the study we continue to 
see increasing numbers of  polycythaemia due to weight 

gain and their definitive reversal after weight reduction. 
We had one patient who was originally labelled as PV 
since JAK 2 was positive, and was getting hydroxyurea. 
But after weight reduction he had normalised his Hb, 
PCV and the liver enzymes and is no longer on hy-
droxyurea. In this patient there was a need for weight 
reduction for the NASH and to our surprise all these 
reversed and for the last one year he has normal haem-
atocrit and no longer needs any venesection.2 

There were only very few studies evaluating the effect 
of  lifestyle interventions, with special focus on dietary 
modifications. We found that excess carbohydrate 
intake was the primary reason for polycythaemia of  
weight gain and they contributed to adverse outcomes 
with PV as well. One previous study which evaluated 
the effect of  fruits, vegetables, and coffee intake with 
MPNs have shown that those taking more carbohy-
drate had a higher risk of  PV compared to those with 
lower carbohydrate intake.17 Even patients with PV 
had improved well-being and needed less frequent 
venesections without increasing hydroxyurea or JAK 2 
inhibitors.18,19 The common comorbidities were non-
alcoholic fatty liver disease, diabetes and hypertension 
in the study population, especially so in the overweight 
polycythaemia. They were consuming excess carbo-
hydrates with decreased intake of  vegetables, became 
overweight and developed polycythaemia of  over-
weight and systemic diseases associated polycythaemia 
(p value <.001). It could be even possible that JAK 2 
mutation and the subsequent development of  PV itself  
could be the end result of  this prolonged presence of  
inflammatory meditators due to weight gain. 

We noted that majority of  patients from all category 
had fast food intake. Majority of  patients with poly-
cythaemia vera and polycythaemias of  mixed causes 
consumed vegetables less than once per week. Research 
works exploring diet and physical inactivity as risk 
factors of  haematological neoplasms are many, but 
only a few interventional studies have established the 
protective effect of  diet and physical activity in delaying 
disease progression and improving clinical and haema-
tological outcomes. After extensive literature review, 
our study is the first of  its kind in India, to evaluate the 
effect of  dietary and physical activity in patients with 
primary and secondary polycythaemias.1 

CONCLUSIONS AND RECOMMENDATIONS2

Weight gain associated polycythaemia is the 
commonest secondary polycythaemia in the study 
group. All those with secondary polycythaemia due 
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to weight gain had complete reversal of  polycythae-
mia after weight reduction. In many patients there was 
reversal of  NASH, diabetes, and hypertension too. The 
study observed that the originally described Gaisbock 
syndrome is secondary polycythaemia due to weight 
gain. We should not be looking for PV in patients 
below 30 years, unless there are compelling clinical 
pointers. Diet and lifestyle interventions led to statisti-
cally significant improvements in the clinical and hae-
matological outcomes of  both primary and secondary 
polycythaemias. Findings stress on the importance of  
advocating diet and lifestyle modification for all poly-
cythaemias along with usual care, to improve the man-
agement outcomes. Future research is warranted in the 
same line to evaluate the effect of  lifestyle modifica-
tions of  polycythaemias in varied study settings 

END NOTE
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