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ABSTRACT
Background

Anemia is a common complication of chronic kidney disease. There are various
causes of anemia in chronic kidney disease patients on hemodialysis. Secondary
hyperparathyroidism is one of the less recognized causes of anemia in chronic kidney
disease patients.

Objectives

The main objective of the study is to find the correlation between intact parathyroid
hormone and hematocrit level in chronic kidney disease (CKD) patients undergoing
hemodialysis.

Method

Verbal consent was taken from all the participants. Eighty participants between the
age of 29 and 70 years with chronic kidney disease having indication of hemodialysis
were included in this study. Hematocrit was measured by bioelectrical impedance
method and serum intact parathyroid hormone was by using Chemi Luminescence
Immuno Assay (CLIA) method.

Result

A weak reverse correlation was found between serum intact parathyroid level and
hematocrit (r=-0.33).

Conclusion
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intact parathyroid and hematocrit level. This association may have clinical relevance
in assessing the cause of unexplained low hemoglobin level in CKD patients.
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INTRODUCTION

Relative deficiency of erythropoietin (EPO), diminished
red blood cell survival, bleeding diathesis, iron deficiency,
folate or vitamin B12 deficiency, hemoglobinopathy
and hyperparathyroidism are the causes of anemia in
chronic kidney disease (CKD) patient.%? Among these, EPO
deficiency is considered as the most important cause.?
While managing a case of anemia in CKD patient, we miss
secondary hyperparathyroidism (SHPT) as a culprit.

Hyperparathyroidism secondaryto CKDisanoverproduction
of parathyroid hormone (PTH) caused by several changes
that occur in bone and mineral metabolism as a result of
decreased kidney function.* In past experimental studies, it
was observed that synthesis of endogenous erythropoietin,
formation of erythroid progenitors, and survival of red cells
were reduced by a high PTH.>7 Similarly, negative effects of
very high serum levels of PTH on serum hemoglobin were
observed in patients on dialysis.® In fact, improved serum
concentration of hemoglobin, need for lower doses of
erythropoietin stimulating agents and reduced fibrosis of
bone marrow were attained after either better control of
secondary hyperparathyroidism or parathyroidectomy.>’
The introduction of recombinant human erythropoietin
(rhEPO) therapy for treatment of anemia of patients
undergoing hemodialysis (HD) has led to a significant
reduction in anemia.> Moreover, around 5-10% of the
patients show a marked resistance to rhEPO therapy.!®2?
There are many causes of this variability of resistance to
rhEPO therapy, one of the possible reasons may be SHPT.

In this study, we have assessed correlation of intact
parathyroid hormone (iPTH) and Hematocrit level if there
is any, in HD patients. Confirmation of this association may
have clinical relevance in assessing the cause of unexplained
low hemoglobin level in CKD patients.

METHODS

This is a hospital-based cross sectional study carried
out at Division of Nephrology, Department of Internal
Medicine, Kathmandu Medical College Teaching Hospital,
Kathmandu, Nepal. A total of 80 CKD patients attending
Kathmandu Medical college teaching hospital, the division
of Nephrology between June 2013 to May 2014 for dialysis
were enrolled in this cross sectional study after ethical
clearance was obtained from the Research and Ethical
committee, Kathmandu Medical Collage. Participants
having a history of parathroidectomy or throidectomy
were excluded. Weight in kilogram, height in centimeter,
Body Mass Index in kg/m? and Body Surface Area in
square meter were recorded. Hematocrit was measured
by bioelectrical impedance method in percentage. Serum
intact parathyroid hormone (iPTH) in picogram per milliliter
was measured using CLIA.

SPSS version 20 was used for data entry. Range, mean
and standard deviation were computed to describe the
characteristics of data. Pearson correlation was used to
measure relationship between hematocrit and level of
serum iPTH. Verbal consent from the study group was
taken.

RESULTS

In our study, comprising 80 patients, 52(65%) of the subjects
were male and 28(35%) were female. The minimum and
maximum age of the study group was 29 and 70 years
respectively. The mean age was 59.72 + 10.56 years (males:
54.96 + 10.65, females: 56.82 + 10.25).

Table 1. Baseline characteristics of patients

Variables Both sex Male Female P value

Mean = SD Mean + SD Mean + SD

(range) (range) (range)

Age 59.72+10.56 54.961£10.65 56.82+£10.25 0.448652
(years) (29-70) (29-70) (29-70)
Blood 274.92+69.15 270.69167.85 277.14+75.18 0.706643
Urea (mg/ (100-512) (100 - 412) (198-512
dl)
Serum 14.71+3.34 15.10+3.90 14.14+1.73 0.132842
Creatinine (10.2 - 30) (10.2 - 30) (10.9 - 18)
(mg/dl)
Hemato- 25.15+2.98 25.05+0.60 25.33+2.92 0.654253
crit (%) (18.6 - 30.6) (18.9-30.6) (18.6 - 30)
Intact 458.12+101.27 447.46198.83 475.14+103.99 0.253165
Para- (286 - 750) (300 - 750) (286 - 732)
thyroid
hormone
(Pg/ml)

A weak negative correlation was found between serum
intact parathyroid level and hematocrit (r= -0.33) which
indicates that the variables iPTH and hematocrit level are
inversely proportional to each other as shown in figure 1.
Table 2 shows that iPTH has significant positive correlation
with age, blood urea. There is no difference between male
and female groups in respect to age, blood urea, serum
creatinine, iPTH and hematocrit in CKD patients in our
study.

Table 2. Correlation between serum iPTH level and various

parameters.
Variables Intact parathyroid level
Pearson correlation coefficient (r)
Age (years) 0.052
Blood Urea (mg/dl) 0.004
Serum creatinine (mg/dl) -0.136
Hematocrit (%) -0.334
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Figure 1. Scatter diagram showing reverse correlation between
iPTH and hematocrit level (r= -0.33) in CKD patients

DISCUSSION

According to Kidney Disease Outcomes Quality Initiatives
(KDOQI) and Kidney Disease Improving Global Outcomes
(KDIGO) guidelines 2013 CKD is defined by the presence
of kidney damage or decreased kidney function for three
or more months, irrespective of the cause. SHPT is an
insidious disease that develops early in the course of CKD
and increases in severity as the glomerular filtration rate
deteriorates. The normal level of iPTH in healthy population
is about 32 pg/ml. KDOQI has recommended Serum iPTH
levels of 35-70 pg/ml for stage 3 CKD, 70-110 pg/ml for
stage 4 and 150-300 pg/ml for stage 5 and dialysis. SHPT as
well as anemia is a common complication of CKD.

In our study, there is reverse correlation of hematocrit and
serum iPTH level (r=-0.33), which is consistent with Chutia
H et al, Baradaran A et al, Sliem H et al, and Trovato et al.*?*
% In comparison, our study has weak negative correlation

REFERENCES

1. Bargman J, Skorecki, K. In: Longo D, Fauci, A (eds.). Harrison’s
Principles of Internal Medicine, Chap. 280. 18" ed. United States of
America: Mc-Graw Hill; 2012.

2. Zingraff J, Drieke T, Marie P, Man NK, Jungers P, Bordier P. Anemia and
secondary hyperparathyroidism. Arch Intern Med. 1978;138:1650-2.

3. Nurko S. Anemia in chronic kidney disease: Causes, diagnosis,
treatment. Cleve Clin J Med. 2006;73:289-97.

4. Chutia H, Ruram AA, Bhattacharyya H, Boruah P, and Nath C.
Association of Secondary Hyperparathyroidism with Hemoglobin
Level in Patients with Chronic Kidney Disease. J Lab Physicians. 2013;
5(1): 51-4.

S. Meytes D, Bogin E, Ma A, Dukes PP, Massry SG. Effect of parathyroid
hormone on erythropoiesis. J Clin Invest. 1981;67:1263-9.

6. Dunn CDR, Trent D. The effect of parathyroid hormone on
erythropoiesis in serum free cultures of fetal mouse liver cells. Proc
Soc Exp Biol Med. 1981;166:556—61.

7. Bogin E, Massry SG, Levi J, Djaldeti M, Bristol G, Smith J. Effect of
parathyroid hormone on osmotic fragility of human erythrocytes. J
Clin Invest. 1982;69:1017-25

between serum iPTH level and hematocrit level. This may
be because our study population would have been on
vitamin D, calcium, and EPO supplementation that altered
the level of hematocrit and iPTH level. In Chutia H et al.
study the value of Pearson correlation coefficient was 0.54
(r=-0.54) and Sliem H et al. was -0.60 (r=-0.60).*%*

Possible causes of low hematocrit or anemia due to SHPT
may be because of increased bone marrow fibrosis, which
may lead to decreased erythropoietin and increased
resistance to EPO.?® Erythropoietin cells express calcitriol
receptors, which induces proliferation and maturation
of erythroid progenitor cells.* Therefore, deficiency of
calcitriol, a cause of hyperparathyroidism may impair
erythropoiesis.

Since SHPT developed in the early course of the CKD but
it is often not recognized and left untreated in patients
with early stage of CKD when therapy would have greater
benefits.

Limitation
Severity of Anemia and level of iPTH are influenced by EPO
stimulating agent, vitamin D and calcium supplementation.

It is not mentioned in our study whether patients were on
EPO treatment or not.

CONCLUSION

The level of iPTH is negatively correlated with hematocrit
level. This association may have clinical relevance in
assessing the cause of unexplained low hemoglobin level
in CKD patients and treatment of some rhEPO resistance
anemia by correcting iPTH level.

8. Russo D, Morrone L, lorio DB, Andreucci M, Gregorio MGD, Errichiello
C, et al. Parathyroid hormone may be an early predictor of low serum
hemoglobin concentration in patients with not advanced stages of
chronic kidney disease. J Nephrol. 2014.

9. Goicoechea M, Gomez-Campdera F, Polo JR, Tejedor A, Ruiz MA,
Vazquez |, et al. Secondary hyperparathyroidism as cause of resistance
to treatment with erythropoietin: effect of parathyroidectomy. Clin
Nephrol. 1996; 45:420-1.

10. ZingraffJ, Drueke T, Marie P, Man NK, Jungers P, Bordier P. Anemia and
secondary hyperparathyroidism. Arch Intern Med. 1978; 138:1650-2.

11. Barbour GL. Effect of parathyroidectomy on anemia in chronic renal
failure. Arch Intern Med. 1979;139:889-91.

12. Mandolfo S, Malberti F, Farina M, Villa G, Scanziani R, Surian M,
Imbasciati E. Parathyroidectomy and response to erythropoietin
therapy in anaemic patients with chronic renal failure. Nephrol Dial
Transplant. 1998; 13:2708-2709.

13. Urena P, Eckardt KU, Sarfati E, Zingraff J, Zins B, Roullet JB, et al.
Serum erythropoietin and erythropoiesis in primary and secondary
hyperparathyroidism: effect of parathyroidectomy. Nephron. 1991;
59:384-93.

Page 222



Original Article

VOL. 13 | NO. 3 | ISSUE 51 | JULY-SEPT. 2015

14.

1S.

16.

17.

18.

19.

20.

Brancaccio D, Cozzolino M, Gallieni M. Hyperparathyroidism and
anemia in uremic subjects: a combined therapeutic approach. J Am
Soc Nephrol. 2004; 15:21-4.

Gallieni M, Corsi C, Brancaccio D. Hyperparathyroidism and anemia in
renal failure. Am J Nephrol. 2000 ;20:89-96.

Sudhaker Rao D, Shih MS, Mohini R. Effect of serum parathyroid
hormone and bone marrow fibrosis on the response to erythropoietin
in uremia. N Engl J Med. 1993;328:171-5.

Capuano A, Serio V, Pota A, Memoli B, Andreucci VE. Beneficial effects
of better control of secondary hyperparathyroidism with paracalcitol
in chronic dialysis patients. J Nephrol. 2009;22:59-68.

Costa E, Belo L, Quintanilha A, Santos-Silva A. Resistance to
recombinant human erythropoietin therapy in hemodialysis patients-
Focus on inflammatory cytokines, leukocyte activation, iron status
and erythrocyte damage. J Nephrol Ren Transplant. 2009;2:66—83.

Barany P. Inflammation, serum C-reactive protein, and erythropoietin
resistance. Nephrol Dial Transplant. 2001;16:224-7.

Smrzova J, Balla J, Barany P. Inflammation and resistance to
erythropoiesis-stimulating agents — What do we know and what needs
to be clarified? Nephrol Dial Transplant. 2005;20(Suppl 8):viii,2—7.

21.

20,

23,

24.

28S.

26.

Macdougall IC, Cooper AC. Erythropoietin resistance: The role
of inflammation and pro-inflammatory cytokines. Nephrol Dial
Transplant. 2002;17(Suppl 11):39-43.

Schindler R, Senf R, Frei U. Influencing the inflammatory response
of haemodialysis patients by cytokine elimination using large-pore
membranes. Nephrol Dial Transplant. 2002;17:17-9.

Baradaran A, Nasri H. Intensification of anaemia by secondary
hyperparathyroidism in hemodialysis patients. Med J Islam Acad Sci.
2001;14:4,161-6.

Sliem H, Tawfik G, Moustafa F, Zaki H. Relationship of associated
secondary hyperparathyroidism to serum fibroblast growth factor-23
in end stage renal disease: A case-control study. Indian J Endocrinol
Metab. 2011;15:105-9.

Trovato GM, Carpinteri G, Spina S, Squatrito G, Catalano D, lannetti E.
Hyperparathyroidism, anaemia and erythropoietin: Effects on systolic
function of dialysis patients. Abstracts of 31st Congress of European
Renal Association/European dialysis ND Transplantation Association,
September 5-8, 1999. Madrid in Nephrol Dial Transpl. 1999;14:190.

Gallieni M, Corsi C, Brancaccio D. Hyperparathyroidism and anemia in
renal failure. Am J Nephrol. 2000;20:89-96.

Page 223



