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Background: Serum Lactate Dehydrogenase (LDH) is an easily available bio marker used to
determine prognosis in various Myeloproliferative Neoplasms (MPN). Its utility in Polycythaemia Vera
(PV) is yet to be accessed. The purpose of this study was to determine the frequency of raised serum
LDH in patients with JAK2 V617F positive PV patients and its clinic-pathological association.
Methods: A cross-sectional study using non probability consecutive sampling was conducted at our
institute from July 2018 to June 2019. Adult patients of either gender, newly diagnosed with JAK-2
V617F positive PV were included. Patients’ demographics, clinical characteristics and baseline CBC
and LDH levels were analysed. Stratification was done with regards to age, gender, diabetes mellitus,
hypertension, splenomegaly and thrombosis to see the effect of these modifiers on patients with raised
LDH by using Chi Square test. p-value<0.05 was considered as significant. Results: Forty patients
were inducted in the study with male to female ratio of 2:1. Twenty-two (55%) patients had raised LDH
levels and showed significant association with diabetes mellitus (p=0.001), splenomegaly (p=0.001)
and thrombosis (p=0.018). Conclusion: This study observed raised LDH levels in almost half of JAK2
V617F positive PV patient. It warrants a larger scale study and suggests the value of plasma LDH to be
used as a future prognostic marker in PV.
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INTRODUCTION

Polycythaemia Vera (PV) is an idiopathic chronic clonal
disorder of hematopoietic stem cells that belongs to
Myeloproliferative Neoplasms (MPN) characterized by
proliferation of one or more myeloid lineages.' It is
caused by acquired mutations; most common is a single
nucleotide change, JAK2 V617F expressed within the
erythroid progenitors. It promotes EPO independence
and hypersensitivity of PV erythroid colonies which
increase their proliferation and cause accumulation of
erythrocytes.” Such mutations occur in almost 95% PV
cases.” PV has a relatively low occurrence in general
population. The incidence per annum shows a wide
variation ranging from 0.01 to 2.61/100,000 as reported
by various studies.*’

Polycythaemia Vera is characterized clinically
by splenomegaly, vasomotor disturbances, pruritus and
a risk of progression of disease to acute myeloid
leukaemia or myelofibrosis. Arterial and venous
thrombosis and haemorrhagic complications in these
patients are common and a major cause of mortality.”
As per the International Working Group for
Myeloproliferative Neoplasms Research and Treatment
(IWG-MRT) old age, leucocytosis, venous thrombosis
and abnormal karyotype are the risk factors recognized
for adverse outcome among PV patients.®
Current researches have drawn parallels between
elevated serum lactate dehydrogenase (LDH) and short

survival in leukaemia free Primary Myelofibrosis (PMF)
and Essential Thrombocythemia (ET).*'° LDH is a
routinely measured biological marker which is used to
determine prognosis in both non-neoplastic and
malignant conditions.'" " It is also included as one of
the minor criteria for diagnosing PMF." LDH acts
under anaerobic conditions by excessively converting
pyruvate to lactate which induces the proliferation of
oxygenated malignant cells, angiogenesis, and inhibits
the innate and adaptive immune responses.”> The aim of
our study was to see if elevated LDH levels can be used
as a surrogate marker to assess disease burden and
aggression in PV patients due to its low cost and ease of
access.

MATERIAL AND METHODS

It was a descriptive cross-sectional study conducted at
the department of Haematology, Liaquat National
Hospital & Medical College Karachi from Jul 2018 to
Jun 2019. The non-probability consecutive technique
was employed for sample collection. All adult patients
of either gender newly diagnosed with JAK-2 V6175
mutation positive status PV were enrolled. PV was
diagnosed as per WHO guidelines as haemoglobin (Hb)
>16.5g/dl or haematocrit (HCT)> 0.49 in males and
Hb>16.0g/dl or HCT >0.48 in females or increase red
cell mass more than 25% above mean normal predicted
value, in the absence of other causative factors.! Patients
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with MPN other than PV and secondary causes of PV
such as obesity hypoventilation syndrome, obstructive
sleep apnoea, chronic obstructive pulmonary disease
(COPD), congenital cyanotic heart disease etc. were
excluded. The study was conducted after taking
approval from Ethical Review Committee of hospital.
Informed consent was taken from patients included in
the study. All data was collected by researcher himself;
ensuring confidentiality. Data regarding patient’s
demographics (name, age, gender), base line laboratory
findings (Hb, HCT, TLC, PLT and LDH levels) and
clinical findings (i.e., diabetes mellitus, hypertension,
splenomegaly and any other thrombotic manifestations)
were recorded on a proforma (Appendix-A). The effect
modifiers and biasness were strictly controlled by
inclusion and exclusion criteria. Two ml blood sample
was collected in EDTA tube for haematological
parameters and determined by Automated Cell Dyne
Ruby Counter (Abbott, Diagnostics). 4 ml blood was
collected in lithium heparin tube for LDH levels. The
samples were centrifuged at 2000rpm for 10 minutes
and serum separated which was used for LDH
estimation. LDH was performed by DGKC'® method on
Cobas-C501 (Roche Diagnostics) by
spectrophotometric assay technique. 480U/L was taken
as reference value. Samples with LDH level >480U/L
were considered as raised. Data was analyzed using
SPSS windows version 22. Mean and standard deviation
were computed for quantitative variables like age, Hb,
HCT, TLC, PLT and LDH levels. Frequency and
percentage were calculated for qualitative variables, i.e.,
gender, diabetes mellitus, hypertension, splenomegaly
and thrombosis. Stratification was done with regards to
age, gender, diabetes mellitus, hypertension,
splenomegaly and thrombosis to see the effect of these
modifiers on outcome (raised level of LDH) by using
Chi Square test. p-value <0.05 was considered as
significant.

RESULTS

Among 40 patients included in this study, 27 patients
were males and 13 females in a ratio of 2:1. Mean
age was 59.20+13.98years. Majority of patients
(29/40; 72.5%) were >50 years. Out of 40 patients,
HTN was the most common comorbid condition
(92.5 %). 52.5% patients had palpable splenomegaly
at presentation and 30% had a history of thrombotic
event. (22/40; 55%) of patients were found with
raised serum LDH as presented in Table-1. Among
22 patients with raised serum LDH, mean
haemoglobin was 18.45+£1.36 g/dL and mean HCT
was 57.12+3.95% as presented in table-2. We found
significant association of raised serum LDH with
diabetes mellitus (p=0.001), splenomegaly (p=0.001)
and thrombosis (p=0.018) among PV patients.
(Table-3).
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Table-1: Baseline characteristics of study

variables
Quantitative Variables Mean SD
Age (years) 59.20 13.98
Haemoglobin (g/dl) 18.15 1.66
Haematocrit (%) 55.14 5.52
Total Leukocyte Count(x10°/L) 16.71 11.05
Platelet Count(X10°/L) 518.48 290.32
Serum LDH (U/L) 438.45 96.30
Qualitative variables n %o
Gender
Male 27 67.5
Female 13 32.5
Hypertension
Yes 37 92.5
No 3 7.5
Diabetes Mellitus
Yes 18 45.0
No 22 55.0
Splenomegaly
Yes 21 52.5
No 19 47.5
Thrombosis
Yes 12 30
No 28 70
Raised Serum LDH
Yes 22 55
No 18 45

Table-2: Descriptive statistics of patients with

raised LDH (n=22)

Minimum | Maximum | Mean | SD
Age (years) 28.00 76.00 57.72 | 15.66
Haemoglobin (g/dl) 14.00 21.20 18.45 | 1.36
Haematocrit (%) 50.80 65.00 57.12 | 3.95
Total Leukocyte 6.40 47.00 17.92 | 12.94
Count(x10°/L)
Platelet 187.00 1241.00 | 515.50|256.99
Count(X10%/L)
Serum LDH (U/L) 480.00 564.00 ]509.09]25.16

Table-3: Stratification of raised LDH level with

respect to effect modifiers
Variables Raised LDH
n(%) p-value
Age groups Yes No Total
(n=22) (n=18)
<=50 years 7 (63.6) 4 (36.4) 11 0.499
>50 years 15(51.7) 14 (48.3) 29
Gender
Male 16 (59.3) 11 (40.7) 27 0.435
Female 6(46.2) 7 (53.8) 13
Hypertension
Yes 20 (54.1) 17 (45.9) 37 0.673
No 2 (66.7) 1(33.3) 3
Diabetes mellitus
Yes 16 (88.9) 2(11.1) 18 0.001
No 6(27.3) 16 (72.7) 22
Splenomegaly
Yes 17 (81) 4(19) 21 0.001
No 5(26.3) 14.(73.7) 19
Thrombosis
Yes 10 (83.3) 2(16.7) 12 0.018
No 12 (42.9) 16(57.1) 28
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DISCUSSION

High LDH levels are known to predict a worse
overall survival among PV and ET patients.'” Current
researches are focused on finding novel molecular
mutations associated with poor survival in such
patients.'® In resource constraint regions where costly
investigations are not an option, cheaper tests like
LDH are being reconsidered as an alternative
prognostic marker.

The major finding of our study was elevated
LDH levels seen in 22/40(55%) patients. Although
the mean LDH level of our study population was
within normal range; those with elevated LDH
showed a median value of 509U/L. Comparison with
international data shows significant variations in
LDH levels. Tefferi et al have reported similar
figures, i.e., 51% among a cohort of 216 PV cases
and values above 1000U/L were associated with high
TLC and increased blast counts.'” An international
study conducted in seven centers in three countries
showed increased LDH values among 50% patients
with PV.* High median LDH levels 353 TU/L(normal
values: 135-214 TU/l) were seen among 71 patients
reported as MPN Unclassifiable by Gianelli er al*'
Contrary to these reports, Mazzota S et al found no
significant association between LDH activity and
isoenzyme distributions in patients with PV.? Studies
from South Asia on this topic are limited. Interestingly
an earlier study published from this center showed a
higher median LDH level (552.74309.2) among PV
patients; however, percentage of raised LDH levels
were not mentioned.” Our study population included
only JAK2 V617F positive PV cases whereas theirs had
both Jak2 positive and negative PV patients, hence the
inadvertent inclusion of JAK2 negative pre-fibrotic
PMF patients with high LDH levels may be responsible
for this ambiguity.

Tendency of thrombosis in MPN including PV
is enhanced due to clonally abnormal cells releasing
increased mediators of coagulation thus putting these
patients at a higher risk of mortality.* This fact has been
concurred by Bonicelli and Kreher et a/ who reported a
prevalence of 21% and 11-39% respectively.®*
Multiple studies have quoted higher incidence of arterial
thromboses than VTE(16% vs 7.4%, 23.1%vs 4.4%,
18%vs 1.5%).2%%*" Although stratification into arterial
and venous thromboses was not done by us, we report a
higher frequency of thrombo-embolic events (30%)
which was statistically significant (p-value =0.018).
These figures are twice than the ones reported from
Pakistan as 11% and 14.3%.® These results need to
be validated as it potentially puts our PV population
at a higher risk of adverse events.

We found a higher incidence of enlarged
spleen (52.5%) on clinical and or ultrasound
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examination with 17 patients having elevated LDH
levels (p=0.001) Splenomegaly is a common finding
seen among PV patients with frequencies ranging
between 10-40%.'*2*>27* This correlation further
favours our hypothesis of using LDH as a surrogate
marker.

Overall Hypertension was the leading
comorbid condition but Diabetes Mellitus was
statistically associated with raised LDH (p-
value=0.001). Literature review shows increase
incidence of HTN than diabetes but risk of arterial
thrombosis was found to be significantly high (p-
value =0 .030) in the latter group.zo’3 0

CONCLUSION

Twenty two out of 40 JAK-2 positive PV patients
were found with elevated serum LDH levels which
were significantly associated with thrombo-embolic
events at presentation, enlarged spleen and presence
of Diabetes Mellitus. These results differ from
previously reported findings from this region. This
study paves the way for future researches for the
possibility of including serum LDH as an
independent prognostic marker in JAK2 V617F
positive PV patients.
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