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Abstract

Objective

The objective of this study was to assess the relationship between intact parathyroid hormone levels (PTH) and hemoglobin (Hb) levels in patients with
end-stage renal disease (ESRD) who were on hemodialysis.

Material and methods

An observational, cross-sectional study was conducted in the Department of Nephrology at Jinnah Postgraduate Medical Centre in Karachi, Pakistan.
Patients were enrolled in this study after consent and institutional review board approval. Serum samples were collected for Hb level, iPTH level, vitamin
D, urea and creatinine, ferritin, and transferrin saturation.

Results

Ninety four patients were inducted into this study; men comprised 66.0% of the patients, and Diabetes mellitus was the commonest etiology of ESRD.
Most of the patients were on dialysis for more than 5 years on twice per week hemodialysis. Mean Hemoglobin was 9.29¢/dl, iPTH 576.59ng/d] and
Vitamin D 25.47ng/ml. Significant inverse correlation was found between anemia and i-PTH levels.

Conclusion

Hyperparathyroidism is one of the major contributor anemia among maintenance hemodialysis patients.
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Introduction

Anemia is one of the main consequences of long-term renal disease, especially in patients receiving treatment in the form of hemodialysis.'
The primary reason for the development of anemia in patients with end stage renal disease (ESRD) is the decreased production of
erythropoietin (EPO); however, the cause is multifactorial.’

The primary treatment for correction of anemia secondary to renal insufficiency is the use of recombinant EPO.” This, in turn, increases
the financial cost of treatment multifold.' Many studies revealed that iron deficiency, infections, inflammation, and chronic blood loss are
the main reasons for the inability of erythropoietin to correct the secondary anemia in patients with ESRD.™ Concomitant occurrence of
secondary hyperparathyroidism in patients with ESRD is another important factor.” This is another significant consequence of ESRD,
secondary to phosphate retention, hypocalcemia, and reduced levels of calcitriol—the active form of vitamin D." Parathyroid glands are
located behind the thyroid gland. They constitute a part of the body's endocrine system and are mainly responsible for the regulation of
calcium, parathyroidectomy proven beneficial in improving hemoglobulin and decrease demand of EPO."”

Parathyroid hormone has been considered a uremic toxin that can potentially inhibit EPO synthesis, cause myelofibrosis, and shorten red
blood cell survival, which eventually decreases hematopoiesis.” Only a few studies have been conducted to study the association between
parathyroid hormone and anemia in patients with ESRD undergoing hemodialysis. Studies in Italy in 2011, and Turkey in 2018 explored
these correlations; however, the results have not been consistent.™”

Fibroblast growth factor 23 (FGF 23) another hormone secreted from bones may also be involved in influencing erythropoiesis in CKD."”

Hence, this study was conducted with the aim to assess the relation of intact parathyroid hormone levels (-PTH) and hemoglobin (Hb)
levels in ESRD patients on hemodialysis.
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Materials and Methods

We conducted an observational, cross-sectional study in the Department of Nephrology at Jinnah Postgraduate Medical Centre in Karachi,
Pakistan. Ethical approval was obtained from the institutional review board.

We included all patients above age of 18 years actively on maintenance hemodialysis and receiving EPO. EPO dose was adjusted as per
the target hemoglobin between 10-11.5 g/dl.

All the patients having active malignancy, hematologic disorders, active infection and documented pure red cell aplasia were excluded
from the study.

Patients' gender, age, marital status, ethnicity, comorbidities, significant family history, history of smoking or substance abuse, and other
related data were recorded. Serum samples were collected pre-dialysis first hemodialysis session of the week for hemoglobin level, serum
1-PTH level, vitamin D, urea and creatinine, ferritin, and transferrin saturation. All were recorded in a predefined proforma.

Statistical analysis

Data were analyzed using IBM SPSS Statistics for Windows, Version 24.0. (Armonk, NY: IBM Corp.). The age of patients and other
continuous variables were presented as mean and standard deviation. Cut off point for Hb was set as 10mg/dL, an independent t-test and
Pearson correlation was used to assess the primary outcome of hemoglobin versus parathyroid hormone was applied for comparison
between the study and control groups.” The chi-square test was used to compare variables. A p-value of < 0.05 was considered to be
statistically significant.

Results

In our study comprising of 94 patients, 62 (66%) were men and 32 (34%) were women. The laboratory values are presented in Table 1.
Etiology of ESRD was found to diabetic nephropathy in majority of patients followed by hypertension, Table 2.

Table: 1 Clinical characteristic of patients in the study population

Variables Mean Std. Deviation
Vit-D 22.43 +11.98
Iron 100.01 +73.69
T-Stat 37.85 +16.69
Calcium 8.11 +.82
Phosphate 5.67 +1.70
Creatinine 7.95 +£2.50
Albumen 3.33 +.538
Duration of dialysis (years) 4.09 +1.14
Session/week 1.54 +.50
Hemoglobin 9.02 +1.32
i-PTH* 646.22 +587.42
Ferritin 592.92 +399.78
Uric Acid 8.16 +15.41
Age 45.2 +12.6

* iPTH, intact parathyroid hormone;# TSAT: Transferrin saturation

Table: 2 cause of End stage renal disease of patients in the study population

Cause Frequency Percentage
Hypertension 16 17.0
Pregnancy related cause 3 32
Bilateral Small Size Kidneys 10 10.6
Chronic Glomerulonephritis 10 10.6
Contrast Induced Nephropathy 2 2.1
Diabetes Mellitus 45 479

Renal Stone 6 6.4
‘Myeloma 2 2.1

In our study most of the patients were undergoing hemodialysis twice per week in 54.3% of patients and almost half of them were on
hemodialysis for more than 5 years 51.1%.

Anemia was more common among women with a mean serum Hb of 9.48 = 1.4 g/dL vs. 10.03 = 1.2 g/dL. among men, respectively.
Similarly the mean iPTH was 662.46 among women, which was higher than in men, 554.05 pg/dL. Anemia and hyperparathyroidism were
found to be more severe in patients of ESRD due to hypertension and Diabetes mellitus, Table 3. Pearson correlation analysis revealed a
significant correlation between i-PTH and Hb levels, Figure 1, Table 4.
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Table 3: Correlation of hemoglobin and i-PTH levels with etiology of end stage renal disease among 94

maintenance hemodialysis patients.

Cause i-PTH ng/dl Hemoglobin g/dl

Hypertension 794.45+752.15 8.38+1.29

Pregnancy related cause 602.06+540.04 9.73+1.53

Bilateral Small Size Kidneys 613.90+712.98 9.11+1.51

Chronic GN 546.30+309.58 8.78+1.10 Over all P value =0.0001
Contrast Induced Nephropathy 452.75+90.15 9.70+1.27

Diabetes Mellitus 538.07+593.10 9.58+1.33

Renal Stone 428.51+297.35 9.81+1.55

‘Multiple Myeloma 195.30+96.73 10.90+.98

Figure 1: Co-relation of Hemoglobin and i-PTH levels among 94 maintenance hemodialysis patients.
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Discussion

Our study clearly highlights the presence of secondary hyperparathyroidism as a factor for persistent anemia in patients on maintenance
hemodialysis on continuous EPO treatment. Anemia in hemodialysis patients increases mortality and morbidity, leading to poor outcomes
and a poor prognosis, though mainly attributed to a deficiency of erythropoietin due to either a reduction in production or resistance of
erythropoietin in the body.""” Another factor hyperparathyroidism, by causing fibrosis of the bone marrow leads to anemia other factors
commonly encountered are elevated FGE23 levels and iron deficiency.”

Table 4: Analysis of Significant correlation of mean hemoglobin with different variables.

Variables t df Sig. (2-tailed) ‘Mean Difference
PTH -8.214 91.99 0.00 -559.64
Creatinine .420 11.25 0.68 0.35
Cause 2.028 11.95 0.06 1.26
Duration of hemodialysis (years) -2.988 10.26 | 0.01 -1.33
Session-week -.927 11.10 | 0.37 -0.159
Phosphate -.546 14.27 0.59 -0.23
Calcium -1.088 14.79 0.29 -0.21
Albumen -.815 13.30 0.43 -.12
Vit-D .053 10.08 0.96 0.28
Iron -.579 15.30 0.57 -9.90
Ferritin -1.441 21.10 0.16 -109.58

Our patients clearly had hyperparathyroidism while the iron status was adequate. EPO resistance is defined as a persistent anemia
(hemoglobin <10 - 12 g/dL) or the necessity of very high erythropoietin doses of epoetin alfa (300 IU/kg/week subcutaneously or
450 TU/kg/week intravenously).” None of our patients were on dosage of EPO suggestive of EPO resistance. In a recent study by Anees
et.al. from Lahore Pakistan anemia was common (68.5%) with adequate iron stores.” They speculated that inadequate dialysis and dosage
of EPO as the main cause of anemia. In yet another study by Rizvi et.al. high turnover bone disease was common among 61 maintenance
dialysis patients although they did not mention the anemia prevalence their population.”” Another study from Karachi, Pakistan revealed
similar occurrence of high prevalence of hyperparathyroidism and anemia, although no correlation were done to assess the significance of
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effect.” Our study therefore bridges these gaps present in the local literature and clearly shows a correlation among hyperparathyroidism
and anemia prevalence in maintenance hemodialysis patients. Our results were also similar to reported internationally. ™

Recently Asif et.al have raised an interesting hypothesis in terms of management of secondary hyperparathyroidism with vitamin D
supplementation among maintenance dialysis patients without any adverse effects.” Mean vitamin D level among our patients were quite
low, 23.5ng/mL. It will be interesting to see if management with vitamin D supplementation for secondary hyperparathyroidism will
result in improvement in anemia status and possibly decrease in the EPO use. A study is therefore needed to look into this aspect of
management among maintenance hemodialysis patients with anemia and secondary hyperparathyroidism.

Conclusions

Anemia in ESRD patients is multifactorial the most common being erythropoietin and iron deficiency. Our study clearly highlights the
presence of hyperparathyroidism as a significant cause of anemia, likely due to the resistance to the action of EPO. Strict monitoring and
strict control of hyperparathyroidism to prevent EPO resistant and anemia is needed.
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