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Abstract

Objective: The assessment of QTc dispersion (QTd) is of importance in determining the risk of ventricular arrhythmias and cardiac autonomic
neuropathy (CAN) in patients with diabetic nephropathy (DN). Our study explored the relationship between the microalbumin/creatinine (MA/
crea) ratio and QT(cd) in the context of CAN development in DN.

Material and Methods: We selected fifty individuals with a spot urine MA/crea ratio of less than 30 as the control group and fifty individuals with
an MA/crea ratio between 30 and 300 as the patient group. QT intervals were calculated using the Bazett formula, taking into account the heart
rate.

Results: In contrast to the control group, the patient group exhibited a considerably higher median QTc min value (380.63 msn, 361.44-397.30,
p: 0.042) and a statistically significant increase in the median QTc max value (439.98 msn, 420.17-460.22, p=0.005). Furthermore, the median
MA/crea value (82, 60-300, p<0.0001) was found to be highly significant. However, the median QT(cd) value (61.25 msn, 49.91-81.70, p=0.066)
was only marginally significant, with no statistically significant difference between the two groups. It is worth noting that both groups showed a
significant difference in terms of QTd (p<0.001). In the control group, where DN had not yet developed, the QT (cd) value could be detected before
an increase in the MA/crea value.

Conclusion: The findings that both the control group and the patient group exhibited elevated QTcd values suggest that this parameter may be
a viable predictor of cardiovascular risk. Furthermore, it is conceivable that QTcd could serve as an early warning sign for cardiovascular risk in
diabetic patients who have not yet reached the stage of microalbuminuria.
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Introduction
artery disease and cardiac autonomic neuropathy associated with

Per the International Diabetes Federation (IDF), in the
year 2007, 246 million people worldwide were diagnosed
with diabetes, and an astonishing 46% of them fell within the
middle-aged group (40-59 years). If no preventive measures
are implemented, it is anticipated that by 2025, the diabetic
population will reach 380 million, representing a 55% increase.
The lifetime risk of developing diabetes for individuals born
in 2000 in the United States is 33% [1]. The primary causes
of increased mortality and morbidity in diabetic patients are
microvascular and macrovascular complications, with coronary

sudden death and ventricular arrhythmias [2].

Cardiac autonomic neuropathy (CAN) is a condition that
can present with various clinical manifestations such as resting
tachycardia, orthostatic hypotension, tachycardia-bradycardia
episodes, silent myocardial infarction, exercise intolerance, and
sudden cardiac death [3]. This condition can go undetected in
diabetic patients due to damage to the heart’s circulation and
nervous system. However, a readily available and inexpensive
test, electrocardiography (ECG), can predict the presence of CAN
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by calculating the difference between the longest and shortest
QT intervals, known as QT dispersion (QTcd) [4]. Studies have
shown a high incidence of sudden cardiac death due to malignant
ventricular arrhythmias in patients with prolonged QT intervals,
either congenital or acquired. The development of CAN is caused
by an imbalance in the parasympathetic and sympathetic systems
in patients with diabetes, leading to cardiac arrhythmias and
cardiac death [5]. The evaluation of the QT interval is a simple and
cost-effective method that can predict the risk of cardiovascular
complications and sudden death. QT dispersion has been shown
to reflect electrical disturbances related to autonomic dysfunction
and can serve as a prognostic marker of cardiac mortality in many
studies [6].

Microalbuminuria (MA) is detected in approximately 25%
of patients with diabetes, and the mortality rate from coronary
artery disease is twice as high for those patients who test
positive for MA. The prevalence of MA is particularly high among
asymptomatic patients with type 2 diabetes and silent myocardial
ischemia. The presence of MA is a significant predictor of coronary
artery disease in asymptomatic patients with type 2 diabetes [7].
In diabetic patients without known or undetected cardiac disease,
MA positivity is associated with impaired myocardial systolic and
diastolic functions, and increased QTd, CAN, and left ventricular
mass index [8].

There is a growing trend towards the use of non-invasive,
convenient, and cost-effective diagnostic tests for diagnosis,
monitoring, and mortality detection. In our clinic, we decided to
investigate the relationship between the spot urine MA/creatinine
ratio of type 2 DM patients that we were monitoring and QTd.

Materials and Methods

In this study, the archived files of patients who had initially
received a diagnosis of type 2 Diabetes at Istanbul Education
and Research Hospital Diabetes Clinic were retrospectively
examined. The researchers randomly selected 50 patients with
a microalbumin/creatinine ratio of less than 30, aged between
36 and 77 years, as the control group. The patient group, which
consisted of 50 individuals with a microalbumin/creatinine
ratio between 30 and 300, aged between 36 and 79 years, was
selected based on the exclusion and inclusion criteria. The study
excluded patients with a history of heart failure, heart valve
surgery, ischemic heart disease, coronary bypass, ischemic
heart disease based on ECG criteria, acute myocardial infarction,
bundle branch block, arrhythmia, use of medications that could
cause QT prolongation (probucol, amiodarone, erythromycin,
clarithromycin), electrolyte disturbances (excluding Na: 125-
145megq, K: 3.5-5.5meq, Ca: 8.3-10.6 meq), and serum creatinine
value >2. The researchers included the patients’ diabetes
duration, microalbumin/creatinine ratio, 12-lead ECG recordings,
body mass index (BMI), fasting blood sugar (FBS), high-density

lipoprotein (HDL), low-density lipoprotein (LDL), triglycerides
(TG), total cholesterol, hemoglobin Alc (HbAlc), and thyroid-
stimulating hormone (TSH) levels in the study.

Measurement of QT Dispersion (QTd)

Twelve-lead ECG recordings were collected using the PETAS
Kardiopet 500 device at a speed of 25 mm/s and a width of 10
mm/mV. The ECG scans were conducted at a high resolution of
300 dpi and saved in JPEG format. The Macromedia Freehand
9 software was utilized for measurements. The QT interval was
measured in milliseconds, which is the time from the start of the Q
wave to the point where the T wave returns to the isoelectric line.
In cases where a U-wave was present, the lowest point between
the T- and U-waves was taken as the end of the T-wave. If the end
of the T-wave could not be determined accurately, the derivation
was not analyzed. The corrected QT interval (QTc) was calculated
using the Bazett formula based on the heart rate. The average
of the corrected QT (QTc) intervals of three consecutive beats in
at least nine derivations was considered as the QTc interval of
that derivation. QTc dispersion, which is the difference between
the longest and shortest QTc intervals, was measured to assess
abnormalities. Those with a QTc dispersion of more than 50 ms
were considered abnormal.

Statistical Analysis

The statistical analysis was carried out using the SPSS 11.5
software. To assess the normality of continuous variables, the
Kolmogorov-Smirnov test was employed. Variables exhibiting a
Gaussian distribution were reported as mean * SD, while those
with anon-Gaussian distribution were presented as medians (25th
percentile-75" percentile). For comparisons between groups of
variables with normal distribution, the Student’s t-test was used,
while the Mann-Whitney U test was utilized for variables with
non-normal distribution. The relationships between variables
were investigated using Spearman’s correlation coefficient (r).
Statistical significance was set at p < 0.05 (two-tailed).

Results

Our study included a total of 100 type 2 diabetes mellitus
patients who were followed up as outpatients at the Istanbul
Education and Research Hospital Diabetes Clinic. These patients
were divided into two groups based on their microalbumin/
creatinine ratios. The control group comprised 50 patients with
a microalbumin/creatinine ratio of between 0-30, an average
age of 54 years, and a diabetes duration of 8 years. Of these, 26
were female (52%) and 24 were male (48%). The patient group
consisted of 50 patients with a microalbumin/creatinine ratio
of between 30-300, an average age of 56 years, and a diabetes
duration of 10 years. Among them, 28 were female (56%) and 22

were male (44%) (Table 1).
Table 1: Statistical Comparisons of Demographic and Clinical Charac-
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teristics and Laboratory Data of the Patient and Control Groups.

Control Group (MA -) Patient Group (MA+) P
(n=50) (n=50)

Age, year 54+9 56+9 =0,186

Sex, female/male 26/24 28/22 =0.841
Diabetes Duration, year 8(5-10) 10(8-15) <0,0001
BM], kg/m 2 29.3+4.8 30,8+6.1 =0, 193
Fasting Blood Sugar, mg/dL 161 (136-210) 210 (176 -302) <0,001
Total Cholesterol, mg/dL 190 (161 -216) 207 (175 -259) =0,005

Triglycerides, mg/dL 160 (105 206) 185 (124-249) 0,082
HDL-Cholesterol, mg/dL 45+11 44+11 0,727
LDL Cholesterol mg/dL 103 (91-130) 123 (103 - 159) <0,008
TSH, ng/ml, 1,73 (1,10 - 2,39) 2,01 (1,29 - 3,25) =0,114
HbAlc, % 9.01.6 10,1+1.6 <0,001

TSH value. However, the patient group exhibited significantly
higher values for diabetes duration (10 (8-15) years, P<0.0001),
fasting blood sugar (210 (176-302) mg/dL, P<0.001), total
cholesterol (207 (175-259), P=0.005), median LDL values (123
(103-159) mg/dL, P=0.008), and mean HbA1lc values (10.1£1.6,
P<0.001).

The relationship between QT measurement parameters
and MA/creatinine in the patient and control groups is shown
in Figure 1. Compared to the control group, the patient group
displayed a statistically significantly higher median QTCmin
value (380.63 msn (361.44 - 397.30, p=0.042), a significantly
higher median QTC max value (439.98 msn (420.17 - 460.22),
p=0.005), and a significantly higher median MA/KREA value

(82 (60-300), p<0.0001). Although the median QTC disp values
(61.25 (49.91 - 81.70), p= 0.066) were borderline significant
between the two groups, no statistically significant difference was
observed. The patient group had a significant and mild positive
correlation between MA/crea and QTC Min and the control group
had a significant and mild negative correlation between MA/crea
and QTC Min (p= 0.006 and p<0.006, respectively). Both groups
revealed a significant and mild positive correlation in terms of
QTd and MA/crea (p<0.001).

The correlations between MA/crea and QTC parameters in
the patient and control groups are depicted in Figures 2-4 and
5-7, respectively.
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Figure 1: Comparisons of the groups in terms of MA/creatinin QTC Max, QTC Min, and QTC Disp (QTCd: QTc Dispersion. (MA/creatinin:
Microalbumin/Creatinine).
\ J

How to cite this article: Ibrahima Lyra S, Niakhaleen K, Moustapha F, Bacary B, Baratou C, et al. Covid-19 Vaccination in Chronic Hemodialysis
Patients in Senegal: Prevalence and Side Effects. JOJ Urology & Nephrology, 2024; 9(1): 555753. DOI: 10.19080/J0JUN.2024.09.555753


http://dx.doi.org/10.19080/JOJUN.2024.09.555753

JOJ Urology & Nephrology

N
- P 0.006, = 0.253
&
[
%
]
e ¥ o S St “ o
QTC Min
Figure 2: Correlation between MA/crea and QTC Min in the patient group MA/creatinin: Microalbumin/Creatinine.
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Figure 3: Correlation between MA/crea and QTC Max in the patient group.
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Figure 4: Correlation between MA/crea and QTcd in the patient group QTCd: QTc Dispersion. J
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Figure 5: Correlation between MA/crea and QTc Min in the control group.
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Figure 6: Correlation between MA/crea and QTc Max in the control group.
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Figure 7: Correlation between MA/creatinin and QTcd in the control group (QTCd: QTc Dispersion).
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Discussion and Conclusion

Patients with either Type I or Type 2 diabetes have a
significantly higher risk of mortality compared to non-diabetic
individuals, with cardiovascular diseases being the primary cause
of mortality. Research indicates that diabetes is closely linked to
the development of coronary artery disease, CAN, heart failure,
arrhythmias, silent cardiac ischemia, and sudden cardiac death
[9,10]. Thus, it is essential to develop early diagnostic tests to
prevent high mortality rates among patients with diabetes.
Several studies have reported the relationship between increased
cardiovascular risk and early cardiovascular events, which serve
as an early marker of microalbuminuria, a condition used to
detect diabetic nephropathy (DN). In one such study conducted
by Dinneen and colleagues, it was demonstrated that the presence
of microalbuminuria is a reliable predictor of early cardiovascular
events, and there is a strong association between the two [11,12].

MA is classically defined as the urinary excretion of albumin
above 30 mg/day, but studies have shown that MA levels that
indicate an increased cardiovascular risk are much lower than
this level [13]. In our study, we used a range of 30-300 for the MA/
creatinine ratio, which we determined as the microalbumin level
detected by the dipstick method for microalbuminuria detection
[14,15].

QT interval reflects the total duration of depolarization and
repolarization of the ventricular myocardium. When evaluating
the ECG, it is reliable to correct this duration for the heart rate
(QTc). Practically, the correction is made according to the Bazzet
formula [16]. The difference in the duration between QTmax and
QTmin is called QTd. It is accepted as a noninvasive indicator
reflecting the variability in depolarization-repolarization time
in the ventricle due to cardiac ischemia and/or sympathetic
stimulation. [17,18]. The objective of our research was to explore
the connection between QT parameters, which are indicators
of ventricular depolarization and repolarization heterogeneity,
and the MA/creatinine ratio, an early marker of DN, which
is a complication of diabetes. We aimed to contribute to the
development of clinical follow-up and treatment protocols that
include easily accessible and inexpensive tests. The increased use
of QTcd in patients with CAN highlights its increasing importance,
as it reflects the cardiac instability that has developed along with
nephropathy [19]. Upon analyzing the outcomes of our research, it
was discovered that the longest QTc duration in the patient group
differed significantly from that of the control group (as depicted in
Figure 1). The QTcd value was found to be borderline statistically
significant. Patients with long-standing diabetes and poor blood
sugar regulation are more likely to experience complications
[20]. This finding is consistent with the results of Rutter et al’s
study, which suggested that the maximum QT interval corrected
for heart rate (QT(c) max) was higher in the micro albuminuric
group, and QT dispersion (QT(cd)) was similar in both groups.
It is proposed that early diabetes-related factors may contribute
to QT prolongation. Based on the results of this study, it can be
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inferred that QTcd may be a more useful and significant predictor
of mortality than other risk factors, in terms of both applicability
and accessibility [21].

In this study, risk calculations were conducted for various
parameters, with QTcd having the highest risk ratio among them.
In numerous studies, QTc dispersion has been found in patients
with diabetic autonomic dysfunction, but it was also observed in
those without nephropathy [22]. This suggests that monitoring
QTcd values may enable early predictions of mortality in patients
with CAN before the development of microalbuminuria. The
significantassociation between impaired fasting glucose levels and
an increased QTc interval indicates that complications may begin
before nephropathy becomes apparent [23]. QT prolongation has
been observed in early-stage diabetes, long-duration diabetes,
hypoglycemia, hyperglycemia, HbAlc levels, and even during
the impaired glucose tolerance test period [24,25]. In particular,
HbAlc levels, duration of diabetes, LDL cholesterol levels,
and fasting blood glucose levels were found to be significantly
different between the two groups and were effective in prolonging
QTc duration. The effect of these variables on the statistically
significant difference in the QTcd results is inevitable [24,26]. It is
suggested that QTcd and QTc max distances, which are more cost-
effective and accessible, in addition to having a higher predictive
value in terms of earlier predictability, can be used alongside
microalbuminuria, particularly before  microalbuminuria
develops. According to the results of this study, QTcd was the
parameter with the highest risk ratio among the factors for which
risk calculations were performed. In many studies, QTc dispersion
was found in diabetic autonomic dysfunction, but not in patients
without nephropathy [22]. This finding suggests that the follow-
up QTcd value may predict mortality at an earlier stage in patients
with CAN before the development of microalbuminuria. The
significant relationship between impaired fasting glucose levels
and increased.

The QTc interval may suggest that complications arise before
obvious nephropathy becomes apparent [23]. QT prolongation
has been observed in the early stages of diabetes, the duration
of diabetes, hypoglycemia, HbAlc levels, and even during the
impaired glucose tolerance test period [24,25]. We propose
that QTcd and QTc max distances, which are more cost-effective
and accessible and have a higher predictive value in terms of
earlier predictability, can be used alongside microalbuminuria,
particularly before microalbuminuria develops. The study under
consideration has certain limitations. Firstly, it was conducted
retrospectively, and no healthy control group was evaluated.
Secondly, the hypertension status was not considered in the
differentiation of patients. Lastly, other rare causes that could
affect the QT interval could not be detected.

In conclusion, our study revealed that there was no statistically
significant correlation between QTcd and MA/creatinine levels in
groups with normal and elevated MA/creatinine values. However,
notable differences were observed in QTc max duration. The
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disparity in QTcd before the diagnosis of diabetic nephropathy
in the control group suggests that the incorporation of QTc max
and QTcd parameter values, which represent cost-effective,
noninvasive, and clinically applicable assessments, into medical
practice may be beneficial for the early detection of cardiovascular
events. Regular ECG screening for QTc prolongation in patients
with type 2 diabetes can help identify individuals at high risk
for cardiovascular events and guide appropriate interventions.
The use of automated devices that measure QTc parameters can
improve the detection and follow-up of patients. Importantly,
the evaluation of QTc parameters on ECG should be included
in the routine assessment of patients with diabetes mellitus
from the time of diagnosis to prevent complications, and this
recommendation is supported by the existing medical literature.

References

1. Unwin N, Gan D, Whiting D (2010) The IDF Diabetes Atlas: Providing
evidence, raising awareness and promoting action. Diabet Res Clin
Pract 87(1): 2-3.

2. Parving HH, Mogensen CE, Jensen H, Evrin PE (1974) Increased
Urmary Albumin-Excretion Rate In Benign Essential Hypertension.
Lancet 1(7868): 1190-1192.

3. Vinik Al, Erbas T (2001) Recognizing and treating diabetic autonomic
neuropathy. In Cleveland Clinic ] Med 68(11): 928-944.

4. Marfella R, Nappo F de Angelis L, Siniscalchi M, Rossi F, et al. (2000)
The effect of acute hyperglycaemia on QTc duration in healthy man.
Diabetologia 43(5): 571-575.

5. Ninkovic VM, Ninkovic SM, Miloradovic V, Dejan S, Marijana B, et al.
(2016) Prevalence and risk factors for prolonged QT interval and QT
dispersion in patients with type 2 diabetes. Acta Diabetologica 53(5):
737-744.

6. Mittal S, Yadav A, Saxena GN (2018) Predictive value and association
between microalbuminuria and prolonged Qtc interval in hypertensive
and type 2 diabetes mellitus subjects. IOSR ] Dent Med Sci 17: 47-57.

7. Chico A, Tomas A, Novials A (2005) Silent myocardial ischemia is
associated with autonomic neuropathy and other cardiovascular risk
factors in type 1 and type 2 diabetic subjects, especially in those with
microalbuminuria. Endocrine 27(3): 213-217.

8. Rutter MK, Viswanath S, McComb ], Patrick K, Sally M (2002) QT
prolongation in patients with Type 2 diabetes and microalbuminuria.
Clin Autonomic Res 12(5): 366-372.

9. Levy D (1991) Clinical significance of left ventricular hypertrophy:
Insights from the Framingham study. Journal of Cardiovascular
Pharmacology 17(Suppl 2): S1-6.

10.Levy D, Anderson KM, Savage DD, Kannel WB, Christiansen JC, et al.
(1998) Echocardiographically detected left ventricular hypertrophy:
Prevalence and risk factors. The Framingham heart study. Ann Internal
Med 108(1): 7-13.

11. Dinneen SF, Gerstein HC (1997) The association of microalbuminuria
and mortality in non-insulin-dependent diabetes mellitus: A systematic
overview of the literature. Arch Internal Med 157(13): 1413-1418.

008

12.Yuyun MF, Dinneen SF, Edwards OM, Wood E, Wareham NJ (2003)
Absolute level and rate of change of albuminuria over 1 year
independently predict mortality and cardiovascular events in patients
with diabetic nephropathy. Diabetic Med 20(4): 277-282.

13. Arnlév ], Evans JC, Meigs JB, Wang T, Caroline SF, et al. (2005) Low-
grade albuminuria and incidence of cardiovascular disease events in
non-hypertensive and nondiabetic individuals: The Framingham heart
study. Circulation 112(7): 969-975.

14.Gai M, Motta D, Giunti S, et al. (2006) Comparison between 24-h
proteinuria, urinary protein/creatinine ratio and dipstick test in
patients with nephropathy: patterns of proteinuria in dipstick-negative
patients. Scan ] Clin Lab Invest 66: 299-307.

15. Chitalia VC, Kothari ], Wells E], Livesey JH, Robson RA, et al. (2001)
Cost-benefit analysis and prediction of 24-hour proteinuria from the
spot urine protein creatinine ratio. Clin Nephrol 55(6): 436-447.

16.Zareba W, Moss A], Cessie et al. (1994) Dispersion of ventricular
repolarization and arrhythmic cardiac death in coronary artery
disease. Am ] Cardiol 74(6): 550-553.

17. Higham PD, Furniss SS, Campbell RWF (1992) QT Apex versus QT End
Dispersion in Ischaemic Heart Disease. Clin Sci 82(s26).

18. Mirvis DM (1985) Spatial variation of QT intervals in normal persons
and patients with acute myocardial infarction. In ] Am College Cardiol
5(3): 625-631.

19.Day CP, McComb |JM, Matthews ], Campbell RW (1991) Reduction in
QT dispersion by sotalol following myocardial infarction. Eur Heart ]
12(3): 423-427.

20. Psallas M, Tentolouris N, Papadogiannid D, Dimitrios D, Alexandros K,
etal. (2006) QT dispersion comparison between participants with type
1 and 2 diabetes and association with microalbuminuria: ] Diabetes
Complications 20(2): 88-97.

2

[y

.Sawicki PT, Kiwitt S, Bender et al. (1998) The value of QT interval
dispersion for identification of total mortality risk in non-insulin-
dependent diabetes mellitus. ] Internal Med 243(1): 49-56.

22.Chapman N, Mayet ], Ozkor M, Foale R, Thom §, et al. (2000) Ethnic
and gender differences in electrocardiographic QT length and QT
dispersion in hypertensive subjects. ] Hum Hypertens 14(6): 403-405.

23. Christensen PK, Gall MA, Major PA, Sato A, Rossing, et al. (2000) QTc
interval length and QT dispersion as predictors of mortality in patients
with non-insulin-dependent diabetes. Scandinavian Journal of Clinical
and Laboratory Investigation 60(4): 323-332.

24. Cardoso C, Salles G, Bloch K, Deccache W, Siqueira-F AG (2001) Clinical
determinants of increased QT dispersion in patients with diabetes
mellitus. Int ] Cardiol 79(2-3): 253-262.

25. Veglio M, Giunti S, Stevens L, John HF, Paolo CP, et al. (2002) Prevalence
of QT interval dispersion in type 1 diabetes and its relation with
cardiac ischemia: the EURODIAB IDDM complications study group.
Diabetes Care 25(4): 702-707.

26. Aburisheh K, AlKheraiji MF, Alwalan SI, Isnani AC, Rafiullah M, et al.
(2023) Prevalence of QT prolongation and its risk factors in patients
with type 2 diabetes. BMC Endocrine Disorders 23(1): 50.

How to cite this article: Ibrahima Lyra S, Niakhaleen K, Moustapha F, Bacary B, Baratou C, et al. Covid-19 Vaccination in Chronic Hemodialysis

Patients in Senegal: Prevalence and Side Effects. JOJ Urology & Nephrology, 2024; 9(1): 555753. DOI: 10.19080/J0JUN.2024.09.555753


http://dx.doi.org/10.19080/JOJUN.2024.09.555753
https://pubmed.ncbi.nlm.nih.gov/19962207/
https://pubmed.ncbi.nlm.nih.gov/19962207/
https://pubmed.ncbi.nlm.nih.gov/19962207/
https://pubmed.ncbi.nlm.nih.gov/4134681/
https://pubmed.ncbi.nlm.nih.gov/4134681/
https://pubmed.ncbi.nlm.nih.gov/4134681/
https://pubmed.ncbi.nlm.nih.gov/11718432/
https://pubmed.ncbi.nlm.nih.gov/11718432/
https://pubmed.ncbi.nlm.nih.gov/10855531/
https://pubmed.ncbi.nlm.nih.gov/10855531/
https://pubmed.ncbi.nlm.nih.gov/10855531/
https://pubmed.ncbi.nlm.nih.gov/27107571/
https://pubmed.ncbi.nlm.nih.gov/27107571/
https://pubmed.ncbi.nlm.nih.gov/27107571/
https://pubmed.ncbi.nlm.nih.gov/27107571/
https://pubmed.ncbi.nlm.nih.gov/16230776/
https://pubmed.ncbi.nlm.nih.gov/16230776/
https://pubmed.ncbi.nlm.nih.gov/16230776/
https://pubmed.ncbi.nlm.nih.gov/16230776/
https://link.springer.com/article/10.1007/s10286-002-0036-8
https://link.springer.com/article/10.1007/s10286-002-0036-8
https://link.springer.com/article/10.1007/s10286-002-0036-8
https://pubmed.ncbi.nlm.nih.gov/1715449/
https://pubmed.ncbi.nlm.nih.gov/1715449/
https://pubmed.ncbi.nlm.nih.gov/1715449/
https://pubmed.ncbi.nlm.nih.gov/2962527/
https://pubmed.ncbi.nlm.nih.gov/2962527/
https://pubmed.ncbi.nlm.nih.gov/2962527/
https://pubmed.ncbi.nlm.nih.gov/2962527/
https://pubmed.ncbi.nlm.nih.gov/9224218/
https://pubmed.ncbi.nlm.nih.gov/9224218/
https://pubmed.ncbi.nlm.nih.gov/9224218/
https://pubmed.ncbi.nlm.nih.gov/12675640/
https://pubmed.ncbi.nlm.nih.gov/12675640/
https://pubmed.ncbi.nlm.nih.gov/12675640/
https://pubmed.ncbi.nlm.nih.gov/12675640/
https://pubmed.ncbi.nlm.nih.gov/16087792/
https://pubmed.ncbi.nlm.nih.gov/16087792/
https://pubmed.ncbi.nlm.nih.gov/16087792/
https://pubmed.ncbi.nlm.nih.gov/16087792/
https://pubmed.ncbi.nlm.nih.gov/16777758/
https://pubmed.ncbi.nlm.nih.gov/16777758/
https://pubmed.ncbi.nlm.nih.gov/16777758/
https://pubmed.ncbi.nlm.nih.gov/16777758/
https://pubmed.ncbi.nlm.nih.gov/11434354/
https://pubmed.ncbi.nlm.nih.gov/11434354/
https://pubmed.ncbi.nlm.nih.gov/11434354/
https://pubmed.ncbi.nlm.nih.gov/8074036/
https://pubmed.ncbi.nlm.nih.gov/8074036/
https://pubmed.ncbi.nlm.nih.gov/8074036/
https://pubmed.ncbi.nlm.nih.gov/3973259/
https://pubmed.ncbi.nlm.nih.gov/3973259/
https://pubmed.ncbi.nlm.nih.gov/3973259/
https://pubmed.ncbi.nlm.nih.gov/2040324/
https://pubmed.ncbi.nlm.nih.gov/2040324/
https://pubmed.ncbi.nlm.nih.gov/2040324/
https://pubmed.ncbi.nlm.nih.gov/16504837/
https://pubmed.ncbi.nlm.nih.gov/16504837/
https://pubmed.ncbi.nlm.nih.gov/16504837/
https://pubmed.ncbi.nlm.nih.gov/16504837/
https://pubmed.ncbi.nlm.nih.gov/9487331/
https://pubmed.ncbi.nlm.nih.gov/9487331/
https://pubmed.ncbi.nlm.nih.gov/9487331/
https://pubmed.ncbi.nlm.nih.gov/10878705/
https://pubmed.ncbi.nlm.nih.gov/10878705/
https://pubmed.ncbi.nlm.nih.gov/10878705/
https://pubmed.ncbi.nlm.nih.gov/10943602/
https://pubmed.ncbi.nlm.nih.gov/10943602/
https://pubmed.ncbi.nlm.nih.gov/10943602/
https://pubmed.ncbi.nlm.nih.gov/10943602/
https://pubmed.ncbi.nlm.nih.gov/11461749/
https://pubmed.ncbi.nlm.nih.gov/11461749/
https://pubmed.ncbi.nlm.nih.gov/11461749/
https://pubmed.ncbi.nlm.nih.gov/11919128/
https://pubmed.ncbi.nlm.nih.gov/11919128/
https://pubmed.ncbi.nlm.nih.gov/11919128/
https://pubmed.ncbi.nlm.nih.gov/11919128/
https://pubmed.ncbi.nlm.nih.gov/36859297/
https://pubmed.ncbi.nlm.nih.gov/36859297/
https://pubmed.ncbi.nlm.nih.gov/36859297/

JOJ Urology & Nephrology

@ @ (T:r;';xz;kslitq;izfieo: :n(;ﬂ EirC(;;eSaetwe Your next submission with Juniper Publishers
DOI: 10.19080/J0JUN.2024.09.555753 will reach you the below assets

¢ Quality Editorial service
¢ Swift Peer Review
e Reprints availability
e E-prints Service
¢ Manuscript Podcast for convenient understanding
¢ Global attainment for your research
e Manuscript accessibility in different formats
( Pdf, E-pub, Full Text, Audio)
¢ Unceasing customer service

Track the below URL for one-step submission
https://juniperpublishers.com/online-submission.php

m How to cite this article: Ibrahima Lyra S, Niakhaleen K, Moustapha F, Bacary B, Baratou C, et al. Covid-19 Vaccination in Chronic Hemodialysis
Patients in Senegal: Prevalence and Side Effects. JOJ Urology & Nephrology, 2024; 9(1): 555753. DOI: 10.19080/J0JUN.2024.09.555753


http://dx.doi.org/10.19080/JOJUN.2024.09.555753
http://dx.doi.org/10.19080/JOJUN.2024.09.555753
https://juniperpublishers.com/online-submission.php

	References

