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Implication for health policy/practice/research/medical education:
In a study on 90 hemodialysis patients we found a significant relationship between serum ferritin level and coronary artery 
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Introduction
Chronic kidney disease (CKD) is a disorder characterized 
by irreversible change in structure and function of the 
kidney, depending on the underlying cause or causes (1). 
CKD has become pandemic in the world, since about 8 
million adults in the United States suffer from advanced 
CKD (2). Hemodialysis and renal transplantation, are 
essential modalities for survival of patients with end-stage 
renal disease (ESRD) (3). Hemodialysis is conducted in 
more than 90% of the patients with ESRD in hospital 
environment (4,5). Given the drastic increase in using 
renal replacement therapy in recent decades, its increasing 
trend, and the lack of kidneys available for transplant, 
hemodialysis is the commonest used method in these 

patients (6,7). Global statistics show that in the last half-
century, the extensive use of dialysis has been a great 
success in increasing life expectancy of ESRD patients and 
preventing death because of uremia (8).

In spite of beneficial therapeutic effects of hemodialysis 
for ESRD patients, different complications have been 
reported for this therapy (9). One of the most undesirable 
complications in dialysis patients is premature death, since 
5-year survival rate in the United States is 33% in dialysis-
diabetic patients and 50% in non-diabetic patients. Despite 
modern technology and new drugs, premature death has 
been seen in dialysis patients (10). In general, overall 
mortality in the first six months of dialysis is estimated to 
be 22% (11). This mortality rate increases during the first 

Introduction: People with chronic kidney disease (CKD) undergoing hemodialysis pay high 
costs and suffer from complications like premature death. 
Objectives: This study was conducted to determine the relationship of various blood 
parameters in hemodialysis with premature death.
Patients and Methods: In this cross-sectional study, 90 hemodialysis patients were enrolled 
using consensus sampling method. Demographic characteristics were recorded. Additionally, 
serum level of ferritin and biochemical parameters were assessed. The log-rank test for 
survival probability and Cox proportional-hazards model were applied to examine the 
correlation between assessed factors and the risk of premature death.
Results: The results of log-rank test showed that only coronary artery disease (CAD) and 
serum ferritin have a role in predicting survival probability, since the survival rate of the 
people with and without CAD was about 25 months (with a confidence interval of 37.60 - 
12.36) and 46 months (with a confidence interval of 51.63-40.36) (P = 0.041) respectively. 
Conclusion: It seems that both serum ferritin levels and cardiovascular diseases are effective 
factors to predict premature death in hemodialysis patients. 
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year of dialysis and reaches even to 34.4% (12).
Identifying treatable and controllable factors can 

prevent premature death in hemodialysis patients to a 
large extent. For instance, increased inflammatory factors, 
impaired lipid profile, red blood cell production disorder 
and iron metabolism and other biochemical factors have 
been reported as the factors associated with premature 
death in these patients (13). Drechsler et al showed the 
relationship between mortality and values of bone alkaline 
phosphatase (the Netherlands) (14), while Erdem et al 
showed the relationship between mortality and neutrophil 
to lymphocyte ratio (15). Additionally, Pečovnik-Balon 
et al (16) showed the relationship between vitamin D 
deficiency and mortality in these patients.

Objectives
This study was conducted to detect the relationship of 
premature death with related parameters in a group of 
hemodialysis patients. 

Patients and Methods
Study design
The study was descriptive-analytic conducted in Semnan. 
Ninety patients admitted to hemodialysis ward of Kowsar 
hospital, (2014 to 2018), were included in the study using 
the consensus method. All patients were dialyzed with the 
same dialyzer. A checklist of demographic data (age and 
gender) and type of underlying disease like cardiovascular 
disease, hypertension and diabetes mellitus was recorded. 
In this study, cardiovascular diseases including myocardial 
infarction, coronary heart disease, angina pectoris, heart 
attack and ischemic heart disease were considered.

After 12 hours of overnight fasting and in the morning 
before starting dialysis, the blood samples were collected. 
We assessed the levels of hemoglobin, ferritin, cholesterol, 
triglyceride, serum albumin, bone alkaline phosphatase, 
vitamin D3 and intact parathyroid hormone (PTH). Three 
months after the onset of hemodialysis, up to two years, 
after the study patients were monitored regarding their 
mortality or life status. During this time, the participants 
were asked to observe their diet as stated by the physician 
and avoid arbitrary drug use without informing their 
physicians. Finally, the relationship between biochemical 
indices and the data regarding hemodialysis outcome was 
examined to verify the premature death or life. In this 
study, the phrase; “premature death” was applied for the 
death of an individual after three months to two years 
after the start of hemodialysis.

Inclusion and exclusion criteria
Inclusion criteria included signing informed consent 
forms and passing more than 90 days of hemodialysis. 
Patients with a history of chronic hemodialysis or requiring 
emergency dialysis, autoimmune diseases, malignancy, 
acute or chronic infection, a history of known liver disease, 
and referral to other medical centers for hemodialysis and 

also kidney transplantation or peritoneal dialysis were 
excluded.

Ethical issues
The research followed the tenets of the Declaration of 
Helsinki. The Ethics Committee of Semnan University 
of Medical Sciences approved this study (#IR.SEMUMS.
REC.1397.167). Written informed consent was taken 
from all participants before the study. This work has been 
conducted as part of residency in internal medicine thesis 
of Mojde Jahanbani-Far at this university (#A-10-331-13). 

Statistical analysis
The data were analyzed by IBM SPSS 23 through t-test 
(or Mann-Whitney U test) and chi-square test (or Fisher’s 
exact test). The results were reported as mean ± SD. The 
significant level was considered as 5%. Moreover, log 
rank test was used to examine the survival probability 
of the patients and Cox regression model to examine 
the relationship between factors studied with the risk of 
premature death in hemodialysis patients.

Results
Patients’ profile
Around 90 patients were studied, which 58.9% (53 
patients) were males. The mean age and body mass index 
(BMI) of patients were 63 ± 3.5 years and 23.6 ± 2.4 kg/
m2, respectively since most of the patients were in the age 
group of 51 to 65 years (42.2%). There was no significant 
relationship between the final outcome of patients (death 
or life) with age, gender or BMI (P > 0.05). In patients, the 
prevalence of coronary artery disease (CAD) was 52.2%, 
hypertension in 65.6% and diabetes mellitus presented 
in 64.4%. The prevalence of premature death in patients 
suffering from CAD was significantly higher than those 
not suffering (P = 0.009; Table 1).

Biochemistry indices
In this study, only ferritin was significantly associated 
with death or life of patients (P = 0.023; Table 2).

Survival analysis
The results of log rank test showed that only CAD 
and ferritin values have a role in predicting survival 

Table 1. Final outcome in based on type of underlying disease

Underlying Disease

Final Outcome

P valueLive Dead

No. (%) No. (%)

Cardiovascular 
diseases

Yes 21 (40.4) 26 (68.4)
0.009

No 31 (59.6) 12 (31.6)

Hypertension
Yes 35 (67.3) 24 (63.2)

0.682
No 17 (32.7) 14 (36.8)

Diabetes
Yes 31 (59.6) 27 (71.1)

0.263
No 21 (40.4) 11 (28.9)
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probability, since the survival rate of the people with and 
without CAD was about 25 months (with a confidence 
interval of 37.60-12.36) and 46 months (with a confidence 
interval of 51.63-40.36) (P = 0.041) respectively. Moreover, 
the survival rate of people with ferritin below 500 ng/mL 
was about 46 months since, in those with ferritin of more 
than 500 ng/mL was about 23 months (P = 0.43) (Figures 1 
and 2). The results of Cox regression analysis showed the 
risk of premature death to be 1.89 times (approximately 
two times) more than those not suffering. Additionally, in 
the people with serum ferritin above 500 ng/mL, the risk 
of premature death was 0.55 more than those with ferritin 
less than 500 ng/mL.

Discussion
Our study showed, 42.2% (38 subjects) had premature 
death at follow-up time while 57.8% (52 subjects) 
survived. Yapark et al showed the overall mortality in 
the first 6 months of dialysis was 22% (11). In a seven-
year study in Canada, McQuillan et al showed the 90-
day mortality rate for dialysis patients (in the first three 
months of dialysis initiation) was 34.7% (12). The reason 
for the low-prevalence of premature death in these studies 
compared to our patients seems to be the low follow-up 
time, because other studies have shown that this mortality 
rate increases with increase in the follow-up time of 
individuals over the first year of dialysis (11,12).

There was no significant correlation between age, 
gender and BMI with premature death in this study. 
There was a significant relationship between age and 
premature death in the studies by Stojceva-Taneva et al 
in the United States (17) and Panaput et al in Thailand 
(13). Furthermore, McQuillan et al showed that BMI had 
a significant relationship with premature death (12). The 
results of these studies were inconsistent with our study.

Among the biochemical factors, only serum ferritin 
was significantly related with premature death, since the 
survival rates of the patients with ferritin less than 500 ng/
mL was about two times (46 months) than patients with 
serum ferritin more than 500 ng/mL (23 months). The role 
of ferritin in predicting premature death has been shown in 
studies by Karaboyas et al (18), Park et al (19), Maruyama 

et al (20) and Kuragano et al (21). In these studies, a 
significant relationship between serum ferritin levels and 
premature death was detected, which is in contrast with 
the results of our study. However, contrary to these results, 
in a 4-year cohort study, Kalantar-Zadeh et al, showed 
ferritin level had no relationship with premature death 
of hemodialysis patients (22). The justification for this 
contradiction may be due to the difference in the type of 

Table 2. Final outcome based on biochemical index values

Biochemistry indices Total (mean±SD)
Final Outcome (mean±SD)

P value
Live Dead

ALP (IU/L) 349.8±222.0 351.0±224.3 348.1±221.7 0.403
Albumin (g/dL) 3.7±0.49 3.78±0.50 3.63±0.47 0.683

iPTH (pg/mL) 258.2±202.7 266.6±207.9 239.8±188.5 0.586

Ferritin (ng/mL) 387.8±375.5 366.0±311.4 492.3±367.7 0.023*

Triglyceride (mg/dL) 128.2±71.9 134.7±81.6 119.4±55.8 0.822

Cholesterol (mg/dL) 137.7±31.8 140.6±32.4 133.8±30.8 0.314
Vitamin D3 (ng/mL) 24.9±13.14 24.71±13.52 25.42±12.39 0.315

*Significant.

Figure 1. Survival analysis on cardiovascular disease variables.

Figure 2. Survival analysis on ferritin level variables.
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iron deficiency treatment over time, the tools and method 
of measuring ferritin (the time of the test or kits), and the 
difference in the population examined in various studies. 
Feldman et al showed that hemodialysis patients receiving 
1000 mg or more of intravenous iron in 6-month periods 
had a higher probability of premature death than other 
patients (23). Even the prescribed dosage of iron may a 
role in the prevalence of premature death in hemodialysis 
patients (24).

The results of our study also showed that among the 
underlying factors, the prevalence of premature death in 
patients with CAD, with a significant relationship, was 
higher than those not suffering the diseases. In people 
with CAD, the risk of premature death was 1.89 times 
(approximately 2 times) higher than those without the 
diseases. The results of some studies, in line with the 
results of our study, while heart failure, ischemic heart 
disease, cardiac arrhythmias, and severe peripheral 
vascular disease among the important predictors of 
premature death in dialysis patients (11, 12). Maruyama et 
al (20) and Kuragano et al (21) showed, higher premature 
death of hemodialysis patients may be due to the increased 
incidence of CAD. These results have been somehow 
effective in justifying the significant relationship between 
premature death of hemodialysis patients and the risk of 
CAD in our study. 

Conclusion
There was a significant relationship between serum ferritin 
level and also CAD with premature death in hemodialysis 
patients. Examining the effects of ferritin control on 
decreasing premature death and survival of hemodialysis 
patients is suggested for further studies.

Limitations of the study
The limitations of descriptive studies, such as the inability 
to control all of the concomitant causes and the underlying 
variables are the main limitations of this study. 
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