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INTRODUCTION

FREQUENCY OF ANEMIA IN PATIENTS WITH INCREASED
LEVEL OF PARATHYROID HORMONE AMONG PATIENTS ON
MAINTENANCE HEMODIALYSIS.

Saad Muzaffar Azeem', Anita Haroon?, Ishtiaque Alam?, Sadia Azeem*, Mahrukh Sultana®,
Kulsoom Mansoor®

ABSTRACT... Objectives: One of the most frequently occurring complication of end stage
renal disease is anemia. It can be defined as decrease in red blood cells with hemoglobin
concentration less than 12 g/dl in women and less than 13 g/dl in men. Parathyroid hormone
levels are also raised among patients with end stage renal disease to maintain serum calcium
levels. The objective of this study is to evaluate the degree of anemia in patients with end
stage renal disease currently on maintenance hemodialysis and have raised PTH levels. Study
Design: Cross-sectional study. Setting: Kidney Center, Karachi. Period: November 2015 to
July 2016. Material & Method: Patients undergoing maintenance hemodialysis during the
study duration with PTH levels greater than 300 ng/L were included in the study. Patients with
other co-morbid conditions like chronic liver disease and hypersplenism were excluded from
the study. Results: The total number of patients on maintenance hemodialysis in the kidney
center that matched our inclusion criteria was 110. Amongst them there were 47.3% (n=52)
males and 52.7% (n=58) females. The mean age of patients in our study is 50.15 = 12.92
years. The mean PTH level of patients was found to be 642 + 405.9U. Since all the participants
of the study are on maintenance dialysis, the mean duration of hemodialysis was found to be
4.2 = 3.19 months. The mean hemoglobin level of patients was found to be 9.75 * 1.47 g/
dl. Conclusion: Patients with hyperparathyroidism and undergoing maintenance hemodialysis
frequently develops anemia. Many factors account for this including raised PTH levels causing
bone marrow fibrosis, decreased production of erythropoietin and resistance of produced
erythropoietin are some factors responsible for the anemia.
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It concluded that the prevalence of anemia in

One of the most common complication of end
stage renal disease is anemia, primarily due
to decreased erythropoietin production by the
kidneys leading to decrease in red blood cell
count. Anemia can be defined as decreased
hemoglobin levels i.e less than 12 g/dl in women
and less than 13 g/dl in men.' There are multiple
studies conducted to evaluate the severity
and multiple mechanisms related to anemia.
It has been recommended internationally to
use supplements of iron, folate and synthetic
erythropoietin to manage the associated anemia.?
The NHANES survey showed that the levels of
hemoglobin decreases directly in proportion to
the decrease in glomerular filtration rate (GFR).

these patients can range anywhere from 1% to
67%. The prevalence of anemia was reported to
be 67% at GFR of 15 ml/min.® Anemia among
these patients can further lead to altered cardiac
output and cardiac complications.* Another
mechanism suggested by researchers is the
role of the parathyroid hormone in anemia.®®
Along with inflammation and iron deficiency,
the raised parathyroid hormone level also
contributes in causing anemia by causing bone
marrow fibrosis. There are multiple mechanisms
suggested by researchers by which raised PTH
levels can further decrease hemoglobin and one
of the most commonly suggested mechanism
is bone marrow fibrosis.”® Researchers have
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proved their hypothesis by concluding that
parathyroidectomy led to elevation in hemoglobin
levels and decreased requirement for synthetic
erythropoietin.®

The objective of this study is to evaluate the
frequency of anemia in patients with end
stage renal disease undergoing maintenance
hemodialysis and have raised PTH levels.

MATERIAL & METHODS

This is a cross-sectional study performed at
the Kidney Center, Karachi. The study duration
was starting from November 2015 to July 2016.
Patients undergoing maintenance hemodialysis
for more than 3 months for end stage renal
disease with PTH levels greater than 300 ng/
ml were included in the study. The age range
of patients was 18 to 65 years. Patients with
other co-morbid conditions such as chronic liver
disease, hypersplenism, auto-immune diseases,
gastrointestinal and genitourinary pathologies
were excluded from study. Patients had PTH
levels measured and CBC were performed. Data
was analyzed using SPSS v.20. T-test and Chi
square were used to analyze p-value and the
association between hemoglobin and PTH levels
among patients on maintenance hemodialysis
were analyzed.

RESULTS

The total number of patients on maintenance
hemodialysis in the kidney center that matched
our inclusion criteria was 110. Amongst them
there were 47.3% (n=52) males and 52.7% (n=58)
females. The mean age of patients in our study
was 50.15 + 12.92 years. The mean PTH level of
patients was found to be 642 + 405.9 units. The
mean duration of hemodialysis was found to be
4.2 = 3.19 months. The mean hemoglobin level
of patients was found to be 9.75 + 1.47 g/dl. The
range of hemoglobin level was found between 8.5
to 11 g/dl. Table-l shows associated co-morbid
of the patients in the study. Table-ll shows the
correlation of anemia to different factors like age
and co-morbid. Figure-1 shows the correlation of
anemia to Hepatitis B&C.”

Variable No. of Patients Percentage
Hepatitis B 12 11%
Hepatitis C 18 16.3%
Diabetes Mellitus 56 51%
Hypertension 108 98.2%
Anemia
Yes 85 77.27%
NO 25 22.72%

Table-I
) Anemia
Variable P-Value
Yes No
Age
20-45 years 27 12
0.296
46-70 years 42 26
Gender
Male 29 23
0.153
Female 40 18
Duration of Hemodialysis
0.5-8 years 72 21
<0.001
9-16 years 13 4

Table-ll. Stratification of anemia with different
variables n=110
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Figure-1

DISCUSSION

Subjects in our study had anemia and raised
PTH levels. The mean hemoglobin level in our
study was 9.75 + 1.47 g/dl which is less than
normal. It can be concluded that raised PTH
levels inhibit the production of red blood cells
and alleviate the degree of anemia. Other studies
have also concluded this finding.'® Bone marrow
fibrosis decreased production of erythropoietin
and resistance of produced erythropoietin are
some factors responsible for the anemia."
Patients with high levels of PTH require greater
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levels of synthetic erythropoietin. Yasunaga has
concluded in his study that even after a year of
parathyroidectomy the requirement for synthetic
erythropoietin was not raised.?

Chutia and ruram conducted a study to evaluate
the role of PTH levels and anemia among patients
with end stage renal disease. His study results
conclude that there is an inverse relation between
serum PTH and hemoglobin levels."”® Baradran
and Nasri have also concluded in their study that
raised PTH levels canbe correlated directly withthe
degree of anemia and inversely with hemoglobin
levels.'* Trovato et al has also concluded the
same findings and he has also suggested that
the levels of recombinant erythropoietin should
be increased among patients with raised levels
of PTH.™

Zingraff et al performed parathyroidectomy
and observed an increase in hemoglobin
levels from 6g/dl to 9g/dl among 8 patients.
This study proved significant association
between hyperparathyroidism and anemia.
This study was conducted in 1978 and it was
the first study showing association between
hyperparathyroidism and anemia.’® Goicoechea
et al conducted a similar study and showed a
significant improvement in anemia and decreased
requirement for erythropoietin. He concluded that
the erythropoietin requirements decreased from
194 to 94 units per kg body weight per week.!”

Researchers have suggested that the raised PTH
levels contribute to decreased osmotic fragility
and hence account for decreased hemoglobin.'®
Another mechanism suggested by researchers is
the resistance of produced erythropoietin which
hinders erythropoiesis.'®'®

The limitation of our study includes small sample
size and inability to evaluate the improvement
in hemoglobin levels after the correction of
hyperparathyroidism.

CONCLUSION

It can be concluded that patients with
hyperparathyroidism undergoing maintenance
hemodialysis frequently develops anemia. This

could be due to decreased osmotic fragility and
resistance of produced erythropoietin leading to
increased breakdown and decreased production
of red blood cells respectively that accounts for
increase in the need of erythropoietin dose and
also put extra financial burden to the patients.
Further studies are required to investigate the
underlying mechanism and its management.
Copyright© 18 Dec, 2019.
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