IOSR Journal of Dental and Medical Sciences (IOSR-JDMS)
e-1SSN: 2279-0853, p-ISSN: 2279-0861.Volume 17, Issue 10 Ver. 11 (October. 2018), PP 60-64
www.iosrjournals.org

“An estimation of Serum Prednisolone in Children
with Nephrotic Syndrome: A study in a tertiary care hospital,
Dhaka, Bangladesh”

Dr. Abu Bakkir Siddique*, Dr. Mahmudul Hoque Chowdhury?,

Dr. Md. Kamruzzaman®, Dr. Md. Mosharaf Hossain®*

1. Resident Medical Officer (MBBS, MD), Dhaka Shishu (Children) Hospital

2. Resident Medical Officer (MBBS,DCH), Dhaka Shishu (Children) Hospital
3.Assistant Professor (MBBS, DCH, DTCD), Paediatric Respiratory Medicine, Bangladesh Institute of Child

Health & Dhaka Shishu (Children) Hospital
4.Assistant Professor (MBBS,DCH), Paediatric Respiratory Medicine, Bangladesh Institute of Child Health &
Dhaka Shishu (Children) Hospital.
Corresponding author: Dr. Abu Bakkir Siddique

Abstract: Poor absorption of prednisolone is very uncommon, but an absorption study may be useful
confirmatory evidence of poor concordance in a patient who denies not taking Prednisolone. Nephrotic
syndrome, or nephrosis, is defined by the presence of nephrotic-range proteinuria, edema, hyperlipidemia, and
hypoalbuminemia. While nephrotic-range proteinuria in adults is characterized by protein excretion of 3.5 g or
more per day but in children it is defined as protein excretion of more than 40 mg/m2/h or a first-morning urine
protein/ creatinine of 2-3 mg/mg creatinine or greater. Prednisolone is a steroid medication used to treat
children with nephrotic syndrome which is frequently used. The aim of this study was to estimate serum
Prednisolone in children with nephrotic syndrome in active phase and in remission. This was an prospective
observational study done in the department  of Paediatric Nephrology & Kidney
diseases, Dhaka Shishu (Children) Hospital, Sher - E - Bangla  Nagar, Dhaka and Clinical Pharmacy
& Pharmacology Dept. University of Dhaka from January 2014 to December 2014. Serum Prednisolone was
measured by enzymatic colorimetric method. The serum Prednisolone was measured in nephrotic syndrome
during active phase & in remission and the average values were 2.088795 mic. mol/ml & 2.175277 mic.mol/ml
respectively which was significantly high in remission of NS.
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I. Introduction

Prednisolone is a part of a group of drugs called corticosteroids (often called "steroids™). Other steroid
drugs include hydrocortisone, methylprednisolone etc. Prednisolone can be given in different ways, including
tablet, injection, and inhaled form. It is usually given as a tablet when used after a kidney transplant, or for
certain kidney disorders. Steroid drugs, such as prednisone, work by lowering the activity of the immune
system. The immune system is our body’s defense system. Steroids work by slowing our body’s response to
disease or injury. Prednisone is used to treat many different diseases like: 1) Lupus 2) Asthma 3) Rashes 4)
Certain types of arthritis. Prednisone can also be used to manage other kidney disorders, including: a) Focal
glomerulosclerosis (FSGS) b) Minimal change disease (MCD) c) IgA nephropathy.

Nephrotic Syndrome is a disease primarily of Pediatric age group. The syndrome is characterized by
heavy proteinuria> 40mg/ m?/ h, hypoalbuminaemia< 2.5 gm /dl, edema and hyperlipidemia™ Majority of
affected children were steroid/prednisolone-sensitive minimal change disease. First-line drug for the treatment
of idiopathic nephrotic syndrome is steroid/prednisolone therapy. > As hypoalbuminaemia is one of the cardinal
features, measurement of serum albumin level is important.1 In children the most common presentation of
glomerulonephritis is nephrotic syndrome. Histologically minimal change disease is the commonest 76.4%.°

In a retrospective study of all children in Nelson R Mandela School of Medicine, the commonest cause
of chronic kidney disease (stage 2-5) was Nephrotic Syndrome comprising 30.9% in children < 5 years old &
40.8% in > 5 years old.4 InNephrotic syndrome, renal failure may develop in some percentage. 30-40 % steroid
resistant minimal change disease develops end stage renal disease by 5 years.’

First-line drug in idiopathic nephrotic syndrome of childhood is prednisolone. The degree of
therapeutic response and the side effects of prednisolone may show considerable inter individual variation
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among patients receiving standard daily doses. This variability can be explained to some extent by differences in
severity of the disease. The wvolume of distribution and the plasma clearance of prednisolone
are abnormally high during the active phase of nephrotic syndrome but tend to decrease as the disease
improves.* The protein binding of prednisolone is highly dependent on plasma protein levels which, in turn, are
known to increase markedly within a few weeks of therapy in responsive patients.

Most of the Nephrotic syndrome patients are steroid responsive. Some response earlier, some take long
duration and a few do not respond. Prednisolone is the drug of choice. Still it has some toxicity. Bioavailability
of serum prednisolone will be low, when serum albumin is low, as serum prednisolone bound with protein in
serum which causes delayed recovery of patient with nephritic syndrome. So serum prednisolone& albumin
needs to be measured during active phase and in remission to see relationship and their clinical outcome.
Moreover, no study was done in our country by measuring serum prednisolone. So, this study was done
to measure serum prednisolone level in nephrotic syndrome during active phase and in remission and to
observe their relationship with clinical outcome.

1. Objectives
General Objective:
1. To estimate serum prednisolone level in children with idiopathic nephrotic syndrome.

Specific Objectives:
1. To know more about Serum Prednisolone level during active phase of NS.
2. To know more about Serum Prednisolone level during remission of NS.

I11. Mathod & Materials

A prospective observational study was done in the department of PaediatricNephrology &Kidney
diseases, Dhaka  Shishu(Children) Hospital, Sher - E - Bangla  Nagar, = Dhaka and Clinical ~ Pharmacy
& Pharmacology Dept. University of Dhaka from January 2014 to December 2014. Fourty four diagnosed
nephrotic syndrome patients admitted in Dhaka Shishu(Children) Hospital were purposively included in
this study whose age, 1-8 years, steroid responder & Idiopathic nephrotic syndrome were included. NS patients,
age < 1 years and > 8 years. Steroid dependent & resistant nephrotic syndromes were excluded. Prior to
commencement of the study ethical clearance was taken from the ethical clearance committee of
BICH. Informed written consent from legal guardian was taken after proper counseling. Reassurance was given
to the guardian regarding investigations.
First of all thorough history & elaborate clinical examination were noted on a questionnaire. Biochemical &
other necessary investigations like CBC, Urine R/E, S. cholesterol, spot urine protein creatinine ratio, HBsAg,
S. creatinine MT, USG of KUB, CXR, etc. were done. Two ml Blood was collected from the patient
& centrifuged. Then Serum was collected & stored in refrigerator. Then Serum Prednisolone were measured
by chromatograph machine in active phase & in remission. S. Prednisolone was measured in the Dept. of
Pharmacology, Dhaka University. Data were collected by using prescribed questionnaire, compiled and
analyzed by using STRATA 12. Chi-square test and Paired‘t’ test were used as the test for significance. P
value of < 0.05 was considered statistically significant. .

IV. Result
This study was a prospective interventional study. Serum Prednisolonewere measured in nephrotic syndrome
patients during active phase and in remission & their relationships with clinical outcome were seen. The results
in this study are given below.

Table 1: Mean age of the study participants in year (n-44)

Mean age S.E Cl
age 4.287356 0.180519 3.928497 4.646216

Mean age of patient was 4 years 3 months.

Figure 1: Sex distribution of the study participants (n=44)
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Table shows studies Male are a domination factors in the study about 63.22%

Figure 2: Signs & Symptoms of the study participants ( n=44).
%

B Fever M Cough mSwelling of genitalia  ® Pain in abdomen

All patients presented with oedema, puffy face & ascites. Fever- 52.27%, cough - 29.55% , swelling of genitalia
-22.73% and pain in abdomen - 9% among study participants.
Table 2: Distribution of signs & symptoms in remission among the study participants (n=44)

Odema Fever swelling of swelling of pain in  cough Puffy face
genitalia abdomen abdomen
Present 0 0 0 0 0 0 0
Absent 43 43 43 43 43 43 43

All the patients in remission having no symptom like oedema, fever, swelling of genitalia, ascites, pain in
abdomen, cough, puffy face etc.

Table 3: Serum Prednisolone level during active phase of NS and in remission (n=44)

Active phase 25 2.088795 0.008978 0.04489 2.070265 2.107324
In remission 16 2.175277 0.02928 0.117122 2.112868 2.237687
combined 41 2.122544 0.014123 0.090428 2.094001 2.151087
difference -0.08648 0.030626 -0.15086 -0.0221
Ho: diff =0 = -2.8238

Ha: diff I=0 P=0.0113

Serum prednisolone level is significantly high in remission (P value = 0.0113).
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V. Discussion

This study was done in the in the department of PaediatricNephrology &Kidney diseases, Dhaka
Shishu (Children) Hospital, Sher - E - Bangla Nagar, Dhaka and Clinical Pharmacy & Pharmacology Dept.
University of Dhaka from January 2014 to December 2014 . In this study, serum prednisolone was measured in
nephrotic syndrome during active phase & in remission and the average values were 2.088795 mic. mol/ml &
2.175277 mic.mol/ml respectively which was significantly high in remission of NS. This was not done
previously in our country. Serum albumin was also measured in this study, average s. albumin level during
active phase & in remission was 9.339318 gm/L & 20.4907 gm/L respectively which was significantly high in
remission of NS. Another study done by Jorge J et al 1997 showed that serum albumin was 19.04 gm/L. So
serum prednisolone has direct relation with serum albumin that is serum prednisolone increases when serum
albumin is increased. In this study, 1st attack nephrotic syndrome was 36.36 %, 1st relapse nephrotic syndrome
was 27.27 %, 2nd relapse nephrotic syndrome was 22.73 % and frequent relapse nephrotic syndrome was 13.64
%. Serum prednisolone & serum albumin levels were higher in 1st attack nephrotic syndrome than frequent
relapse nephrotic syndrome. In age distribution, mean age of patient was 4 years 3 months and in
sex distribution, male is predominant 63.22 %. Clinical presentation of cases: oedema, puffy face & ascites were
present in all patients of nephrotic syndrome. Fever, cough, swelling of genitalia and pain in abdomen
were present in 52.27 %, 29.55 %, 22.73 % and 9 % of cases respectively. All the signs & symptoms were
absent in remission of nephrotic syndrome.

VI. Limitations o the study
The study showed a positive association between serum prednisolone and serum albumin. However, this study
was done with lower number of samples and in a single centre.

VII. Conclusion
Serum Prednisolone was significantly high in remission than active phase of Nephrotic Syndrome
patients which ensures better clinical outcome of NS.

VII1. References

[1]. Priya pais, Avner DE, Nephrotic Syndrome. In: Kliegman RM, Behrman RE, Geme JWS, Stanton BF, Schor NF, (eds.) Nelson
Textbook of pediatrics. 19" edition. Philadelphia, PA, Elsevier; 2012. p.p 1801-7.

[2]. Gatti G, Perucca E, Frigo G.M. Pharmacokinetics of prednisone and its metabolite prednisolone in children with nephritic syndrome
during the active phase and in remission. Br J clin Pharmac1984;17:423-31.

[3]- Madani A, Daryoush F, Esfehani TS, Mohsseni Parvin, Atayee N, Ahmedi M, Elmi F,Haddadi M.G. Glomerular diseases in Iranian
children: clinico-pathological correlation. Pediatr Nephrol 2003; 18: 925-28.

[4]. Bhimma R, Adhikari M, Asharam K, Connolly C. The spectrum of kidney disease ( stage 2-5 ) in KwaZulu-
Natal,South Africa. Pediatr Nephrol 2004;23(10):1841-6.

[5] Uddin GM.Paediatric renal transplantation in Bangladesh. The Child Kidney News 2009;1(1).

[6]. Abbate M, Proteinuria as a mediator of tubulointerstitial injury. Kidney Blood Press Res 1999; 22:37.

[7]. Al-Rasheed SA, Al-Mugeiren MM, Al-Salloum AA, Al-Sohaibani MO. Childhood renal disease in Saudi Arabia.
A clinicopathological study of 167 cases. Int Urol Nephrol 1996; 25:1125-33.

[8]. Cattran DC, Green wood C, Ritchie S. A controlled trial of cyclosporine in patients with progressive membranous
nephropathy: Canadian glomerulonephritis study group Int 1995; 47:1130-35.

[9]. Alpers CE. The Kidney. In: Kumar, Abbas, Fausto. (eds). Robbins & Cortan Pathologic basis of disease. 7 th edition.
Philadelphia, Elsevier;2005. pp 955-59.

[10]. 10. George Haycock. The child with idiopathic nephritic syndrome. In: Webb N, Postlethwaite R. (eds.) Clinical Paediatric
Nephrology. 3" edition. Great Britain, The Bath Press; 2003. p 362.

[11]. ISKDC the Primary Nephrotic Syndrome in children. Identification of patients with minimal change nephritic syndrome from initial
response to prednisane. J pediat 1981;98:561-64.

[12]. Srivastava RN, Bagga A. Pediatric Nephrology. 5™ edition. New Delhi, Jaypee Brothers Medical Publishers (Pvt);2011. pp195-
231,

[13]. Watson R, Taylor M. C, McGraw M. Disorders of the urinary system. In: Mclintosh N, Helms JP, Smyth LR, Logan S,
(eds). Forfar & Arneil’s Texbook of Pediatrics. 7" edition. Edinburgh, Churchill Livingstone; 2008.pp 580-84.

[14]. Bohle A, Pathogenesis of chronic renal failure in the primary glomerulopathies, renal vasculopathies and chronic interstitial
nephritides: Kidney Inl Supp 1996; 54,52.

[15].  Connerty HV, Lau SHC, Briggs AR, Presented at the 23rd National Meeting of the American Association of clinical chemistry,
1971: Seattie, WA, August.

[16]. Deekajorndech T A, Biomarker for Detecting Early Tubulointerstial Disease and ischaemia in Glomerulonephropathy 2007: Renal
Failure 29,1013-7.

[17]. Eddy AA,Michael AF. Immunopathogenic mechanism of glomerular injury. In: Brenner
MB, Tisher CC,(eds).Renal pathology.Philadelphia, Lippincott,1989: pp 111-55

[18]. Falk JR,Chaules J, Nachman HP, Primary Glomerular Disease. In: Brener MB(eds) Brener and Rectors The Kidney.2004: 7th
edition. p 1293

[19].  Futrakul N, Futrakul P. Prevension of End-stage renal disease: An Innovative strategy.2008: Thailand,chulalongkorn university
printing house,2-31

[20].  Futrakul N, Panichakul T, Sirisinha S, Futrakul P, Siriviriyakul P.Glomerular endothelial dysfunction in chronic kidney disease.
2004: Renal Fail, 26(3),259-64

DOI: 10.9790/0853-1710116064 www.iosrjournals.org 63 | Page



“An estimation of Serum Prednisolone in Children with Nephrotic Syndrome: A study in a tertiary ..

[21].

[22].
[23].
[24].
[25].

Futrakul N, Yenrudi S, Sensirivatana R, Watana D, Laohapaibul A, Watanapenphaibul K, Kingwatanakul P, Futrakul P, Futrakul S.
Peritubular capillary flow determines tubulointerstitial disease in idiopathic Nephrotic syndrome.2000: Renal Fail, 22(3); 329-35
Gianoglio B, From the lttalian registry of Pediatric renal biopsies1992-1994:Pediatr Nephrol; 12,225.

Hricik ED, Chung PM. glomerulonephritis.1998: The New Englang Journal of Medicine,339(13);888-899

lwano M, Neilson EG, Mechanism of tubulointerstitial fibrosis.2004: Curr Opin Nephrol Hypertens.13(3):279-84

Jorge J, Xavier C, Jordi C, Eugenia El, Jose S ,Elisabet V, Angel O. Plasma protein abnormalities in nephrotic syndrome: effect on
plasma colloid osmotic pressure and viscosity. Clinical Chemistry. 1997; 43(7): 1223-1231

Dr. Abu Bakkir Siddique. “An estimation of Serum Prednisolone in Children with Nephrotic

and Medical Sciences (IOSR-JDMS), vol. 17, no. 10, 2018, pp 60-64.

1 I
! 1
I

. Syndrome: A study in a tertiary care hospital, Dhaka, Bangladesh””.” IOSR Journal of Dental i
| :
! 1

DOI: 10.9790/0853-1710116064 www.iosrjournals.org 64 | Page



