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AIM: To study the role of hemodialysis in renal failure to correct biochemical parameters i.e. serum sodium,
serum potassium, serum urea and serum creatinine levels.
METHODS: 50 patients of acute renal failure and 100 patients of chronic renal failure, above 18 years age are selected in
this study. These patients underwent conventional HD for an average of six hours. The serum potassium, serum sodium,
serum urea, and serum creatinine level were measured in a blood sample obtained just before and after routine dialysis
session. all samples were immediately analyzed using standard laboratory techniques.

RESULT: Serum sodium does not have significant post dialysis change. but serum potassium, serum creatinine and serum

urea have significant post dialysis change.

CONCLUSION: Hemodialysis is a prefer technique to correct biochemical abnormalities in renal failure at tertiary center

and it is cost effective.

INTRODUCTION

In medicine, dialysis (from Greek “daklusis”, meaning disso-
lution, “dia”, meaning though and lysis, meaning loosening
is primarily used to provide an artificial replacement for lost
kidney functions in people with renal failure. Dialysis may be
used for those with an acute disturbance in kidney function or
for those with progressive but chemically worsening kidney
function a state know as chronic renal failure. '

Dialysis is regarded as a "holding measure” until, a renal
transplant can be performed or sometimes as the only sup-
portive measure in those for whom a transplant would be
inappropriate.?

Estimation of serum sodium and potassium is of importance
in cases of renal failure because kidney regulate and maintain
a narrow range of electrolyte fluctuation (Hyperkalemia is one
of the complication of renal failure).?

Hemodialysis is one of the effective means of treatment of
hyperkalemia, uremia, also to correct sodium and serum cre-
atinine levels in renal failure.*

Present study was done to access the changes in serum so-
dium and serum potassium level in pre and post renal dialysis
patients.

AIMS & OBJECTIVES

1. To find out the epidemiological parameters responsible
for renal failure in Government Hospital.

2. To find our commonest etiological factor in patient of re-
nal failure in Government Hospital.

3. To study the role of hemodialysis in renal failure to cor-
rect biochemical parameters i.e. serum sodium, serum
potassium, serum urea and serum creatinine levels.

4. To compare the results observed with the work done by
other workers in India and abroad.

MATERIAL & METHODS
Easylyte instrument.
Other materials
Syringe with Needle
Spirit swab.

Cuff

Vacutte (red topped)

0000 VY

o Cuvettes
o Pipettes- 10 pl, 100 pl, 1000pl.
o Test -tubes 100 mm 12 mm.

Selection of patients:
Total 150 patients above the age of 18 years were selected.
Two groups of patients were:

(a) 100 patients with chronic renal failure(CRF): who received
hemodialysis (HD) for more than>3 months.

33 patients were of diabetes.

12 patients were hypertensive

02 patients were of polycystic kidney disease.

14 patients were of obstructive nephropathy.

01 patients were of myeloma.

08 patients were of diabetes + hypertension.

T

50 patients with acute renal failure(ARF):

26 patients were of acute gastroenteritis.

04 patients were of falciparum malaria.

05 patients were of acute on chronic renal failure
05 patients were of septicemia.

02 patients were of snake bite.

02 patients were of trauma.

06 patients were of unknown cause.

X3

*

Verbal consent was taken from all patients. All patients
were dialyzed at the GURU GOVIND SINGH hospital
hemodialysis unit using NIPRO Hemodialysis machine.
These patients underwent conventional HD for an av-
erage of six hours. The blood flow rate during HD was
300-350 mL./ min. The dialysate composition was : so-
dium 140 mEql/L, potassium 2.5 mEg/L, bicarbonate
34mEqg/L, acetate 3.0 mEqg/L, chloride 109 mEqg/L, cal-
cium 3.0mEqg/L, magnesium 1.0mEq/L, glucose 1 g/L.

The serum potassium and serum sodium were measured
using EASYLYTE instrument. Serum urea was measured
using the BERTHELOT method and serum creatinine lev-
els were measured using CLORIMETRIC KINETIC test.
The serum potassium, serum sodium, serum urea, and
serum creatinine level were measured in a blood sample
obtained just before and after routine dialysis session.
Laboratory measurements were performed without any
delay after sample collection. All samples were immedi-
ately analyzed using standard laboratory techniques.

Data were analyzed using Medcalc software. Data were
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expressed as mean = SD. And Paired T- test was used to
calculate significance of difference.

RESULTS:

e SEX DISTRIBUTION AMONG PATIENTS WITH CRF:

The 100 study patients comprised 36 females and 64 males
with male: female ratio was 1.8:1.

e AGE GROUP INCIDENCE IN CRF PATIENTS:

The maximum incidence of chronic renal failure was in the

age group of 41-50 years (26%) followed by the age group of

51-60 years (24%) followed by the age group of 31-40 years

(20%). The minimum incidence was below 20 years of age

(6%) the incidence was more or less similar in remaining age

groups.

Mean age of 44.4+13.3 years (range from 19-74 years)

e AETIOLOGICAL FACTORS IN PATIENTS WITH CRF:
This study shows that diabetes was the leading cause of
CRF in the present study, with the incidence of 33% fol-
lowed by unknown causes (30%), obstructive uropathy
(14%), hypertension (12%). Other causes includes diabe-
tes + hypertension (8%), polycystic kidney disease (2%)
and myeloma (1%).

Table 1
SHOWS PREHMODIALYSIS AND POST HEMODIALYSIS
BIOCHEMISTRY LEVELS IN PATIENTS WITH CRF

S.Na* S. K*

S.urea mg% |S.creat. mg%

Range |Eq/L  |mEg/L

PeH/D |122°  |477  [29-141 3.94-7.60
Post H/D [131-11 [2.9-4.1 [22-89 2.05-4.56
Mean =

S.D. 1403+ 154405 |77.1 %142 |6.14 0.71
Pre H/D ’

Mean = 139.6 +

S.D. 136 135203 (3722114 [3.19 2055
Post H/D |

ttest  |0.936 |32.58  |21.91 31.99
P-value |0.35 <0.0001 [<0.0001  [<0.0001

S.D.- Standard Deviation,

H/D-Hemodialysis.

» Above table statistically shows serum sodium does not
have significant post dialysis change. but serum potas-
sium, serum creatinine and serum urea have significant
post dialysis change.

» Table shows that the mean pre- dialysis and post-dialysis
serum sodium was 140.3mEqg/L and 139.6 mEqg/L with
S.D. of 5.9mEq/L and 4.6 mEq/L respectively. The mean
+S.D. at pre - dialysis and the mean #S.D. of post - di-
alysis serum potassium , serum creatinine and serum urea
were 5.4% 0.5 mEg/ L and 3.5+0.3 mEq/L; 6.1420.71
mEqg/L; 77.1 £ 14.2 mEg/L and 37.2 = 11.4 mEqg/L re-
spectively.

+ SEX DISTRIBUTION AMONG PATIENTS WITH ARF:
The 50 study patients comprised 29 males and 21 female.
Male : female ratio is 1.4:1.

< AETIOLOGICAL FACTORS IN PATIENTS WITH ARF:
This study shows that acute gastroenteritis was the leading
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cause of ARG in the present study, with the incidence of 56%
followed by unknown causes (12%), followed by the similar
incidence of acute on chronic renal failure (10%) and septice-
mia (10%). Other causes include falciparum malaria (8%) and
trauma (4%).

TABLE 2
PRE-HEMODIALYSIS AND POST HEMODIALYSIS BIO-
CHEMISTRY LEVELS IN PATIENT WITH ACUTE RENAL
FAILURE:

S.Na* S.K* S.urea S.creat.
Range mEqg/L mEqg/L mg% mg%
Pre H/D 132-170 |5.1-7.5 |107-260 |7.79-14.02
Post H/D 133-152 [3.0-4.0 |52-93 3.89-7.11
Mean = S.D. 174.3 =
Pre H/D 142 +£7.216.5+0.5 283 11.68 +1.77
Mean £S.D.
Post H/D 141 £5.0(3.6 +0.2 |76.6 +9.8|5.14 +0.84

P- Value 0.42 <0.0001 [<0.0001 <0.001
T-test 0.80 38.07 23.06 23.47
S.D. = Standard deviation,

H/D = Hemodialysis.

» Above table statistically shows serum sodium does not
have significant post dialysis change. but serum potas-
sium, serum creatinine and serum urea have significant
post dialysis change.

» Table shows that the mean pre- dialysis and post- dialy-
sis serum sodium was 142 mEg/L and 141 mEqg/L with
S.D. of 7.2 mEg/L and 5.0 mEq/L respectively. The mean
+ S.D. at pre-dialysis and the mean + S.D. of post - di-
alysis serum potassium, serum creatinine and serum urea
were 6.5+ 0.5 mEg/Land 3.6 + 0.2 mEq/L; 11.68 = 1.77
mEqg/L ; 174.3 + 28.3 mEq/L and 76.6 = 9.8 mEqg/L re-
spectively.

Other Related studies of biochemical changes before and
after hemodialysis in chronic renal failure:

Agrakhar et al (2003)°

Tarif N, Yamani H et al. (2008)¢

Ahmad Z (2010)’

A.Blumberg, H.W. Roser et. al. (1997)8

Malhis M et al (2010)°

M House et al (2002)"°

curwN~

Other Related studies of biochemical changes before and
after hemodialysis in Acute renal failure:

1. Valentine Lobo et al (2004)"

2. PJ Shelgkar et al (2005)"?

Results of this study are consistent with other related study
mentioned above.

CONCLUSION

» Acute renal failure and chronic renal failure is still the dis-
ease of middle aged males.

» The commonest etiological factors for CRF are diabetes,
hypertension and obstructive cause.

» The commonest etiological factors of ARF is gastroen-
teritis.

» Hemodialysis is a prefer technique to correct biochemical
abnormalities in renal failure at tertiary center and it is
cost effective.

» Serum sodium does not have significant post dialysis
change, but serum potassium, serum creatinine and se-
rum urea have significant post dialysis change.

INDIAN JOURNAL OF APPLIED RESEARCH = 415



RESEARCH PAPER Volume : 3 | Issue : 6 | June 2013 | ISSN - 2249-555X

IS AP 1. Pendse S, Singh A, Zawada E. Initiation of dialysis in : Handbook of dialysis 4th ed. New York, NY; 2008: 14-21. | 2. Nissenson AR, Fine RN,
Gentile DE (eds): Clinical Dialysis 3rded. Appleton & Lauge, Norwalk, 1995. Suki WN, Massry SG(eds): Therapy of Renal Disease and Related

Disorders, 2nded. Kluwer Academic Publishers, Boston, 1991. Vanholder RC, Ringoir SM: Adequacy of dialysis : A critical analysis Kidney Int 42:540-558, 1992 | 3.
Kellerman PS, Linas SL Disorders of potassium metabolism In : Feehally J, Johnson R, eds. Comprehensive clinical nephrology, London : Mosby International, 1999.
| 4. Abel, J.J. Rountree, L.G. and Turner B.B. "The removal of diffusible substances from the circulating blood by dialysis"Tn. Assoc. Am. Phys; 28 :51; 1913. | 5.
Agraharkar et al. "Recovery of renal function in dialysis patietns". BMC Nephrology 4:9 Dio:10.1186/ 1471-2369-4-9.2003 | 6. Tarif N, Yamani H, Bakhs AJ Al- Wakeel
J, Sulaimani F, Memon NA Al Suwaida AK "Electrocardiography and Serum Potassium before and after Hemodialysis Session " Saudi J Kidney Dis. Transpl 2008;19 :
47-53 | 7. Zahoor Ahmad. " Hyperkalemia as medical emergency in patients with ESRD on hemodialysis.". Pak J Med Sci 2010; 26(1): 117-122. | 8. A Blumberg, H.W.
Roser, C. Zehnder and J. Mu 'ller -brand. " Plasma potassium in patients with terminal renal failure during and after haemodialysis; relationship with dialytic potassium
removal and total body potassium". Nephrol Dial Transplant (1997) 12: 1629-1634. | 9. Malhis M, Al-Bitar S, Farhood S, Zaiat KA. "Changes in QT intervals in patients
with end-stage renal disease before and after hemodialysis". Saudi J. Kidney Dis. Transpl 2010; 21:460-5 | 10. M.Howse, S Sastry, G M Bell," Changes in corrected
QT interval and corrected QT dispersion during hemodialysis". Postgrad Med J 2002;78:273-275 doi: 10.1136/pm;j.78.919.273 | 11. Valentine Lobo Aniket Joshi et al;
Continous veno-venous hemofiltration for ARF in critically ill patients. Indian J Crit Care Med. Vol 8 Issue 3 :2004 | 12. PJ Shelgikar, KH Despande, AS Sardeshmukh,
RV Katkam, AN Surykarl: Role of oxidants and antioxidants in ARF patients undergoing hemodialysis Indian J Nephrol 2005; 15: 73-76.

416 = INDIAN JOURNAL OF APPLIED RESEARCH



