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PART B – TECHNICAL DETAILS 
1 Title of the dissertation Predictive Factors For Prolonged Hospitalization In Patients Of Acute 

Pyelonephritis 
2 Introduction Acute Pyelonephritis is defined as an illness caused by infection of the 

kidney, suggested by presence of flank pain, nausea, vomiting, fever and 
costovertebral angle tenderness with or without typical symptoms of 
cystitis. Treatment of uncomplicated pyelonephritis can be done 
medically with use of antibiotics, while some cases with obstructive 
etiology or those with emphysematous changes require surgical 
intervention in form of DJ stenting. Some cases of pyelonephritis may 
lead to deteriorating kidney function and may require renal replacement 
therapy.  

A. Problem statement Although treatment of acute pyelonephritis is well known, there is no 
predictor system that can help assess the patient and predict the mode of 
management of the patient 



B. Rationale Clinical features of the patient, laboratory and radiological investigations 
can help to predict whether patient of acute pyelonephritis needs hospital 
admission, ICU care, surgical intervention or renal replacement therapy 
Based on above studies, prediction can also be made as to whether 
patient can be treated on out-patient basis 

C. Novelty Very few studies have been done to predict prognosis of patients of acute 
pyelonephritis. Our study aims to develop a predictor system in this 
regard  

D. Expected outcome 
and application 

Study results can be used to predict severity of disease and give timely 
intervention. It can also help to set up a prognostic scoring system that 
can be used for management of the condition 

3 Research question(s) Is there a correlation between clinical factors and laboratory 
investigations viz Age>65years, sex, Diabetes Mellitus, Elevated total 
counts, C Reactive Protein, and Serum Creatinine, and decreased Serum 
Albumin; with duration of hospitalization in patients of Acute 
Pyelonephritis 

4 Research hypothesis 
(es), if any 

Observational study 

5 Objectives of the Study: 
A. Primary 

objective(s) 
B. Secondary 

objective(s) 

Primary Objective-  To study the correlation between clinical factors and 
laboratory investigations viz Age>65years, sex, Diabetes Mellitus, 
Elevated total counts, C Reactive Protein, and Serum Creatinine, and 
decreased Serum Albumin; with duration of hospitalization in patients of 
Acute Pyelonephritis 

Secondary objective- To determine the relation of various clinical 
parameters in predicting morbidity and mortality of patients of Acute 
Pyelonephritis 

6  Review of literature 1. Johnson et al states that with appropriate treatment, clinical 
manifestations of acute pyelonephritis usually improve within 24-
48 hours1 

2. Worsening or no improvement by 24-48 hours arouses concerns 
for potential complications that warrant urgent intervention, says 
Uber et al2 

3. Mild Acute kidney injury results from hemodynamic shifts, quickly 
resolves with treatment, Advanced renal impairment is rare in the 
absence of urinary tract obstruction as per Ki et al3 

4. Recurrent pyelonephritis is rare, suggests possible predisposing 
condition3 

5. A study by Efstathiou et al has given an integer-based scoring 
system to predict the mortality of patients of acute pyelonephritis4  

6. Patients of pyelonephritis with Delirium and Low serum albumin 
had significantly poor outcome, a study by Gopal et al states5 
 

7  Methodology  

A. Study design Prospective observational study 

B. Study participants 
(human, animals or 
both) 

A total of 151 patients will enter this study. The probability that the study 
will detect a relationship between C Reactive protein and length of 
hospitalization at a  two sided 0.05 significance level if the true change in 
the duration of hospitalisation is 0.230 standard deviation per one 
standard deviation change in the CRP values  

i. Inclusion criteria 
ii. Exclusion criteria 
iii. Withdrawal criteria, 

if any (trial-related 
therapy, follow-up 

Inclusion criteria 
Male and female patients of age >14 years visiting SDMCMSH with acute 
pyelonephritis 
Exclusion criteria- Pregnancy 



and documentation 
are terminated 
prematurely as it is 
indicated to ensure 
safety of the 
participants)   

iv. Rescue criteria, if 
applicable (starting 

symptomatic therapy either 
to control symptoms of 
disease or to overcome lack 
of adequate efficacy of the 
study drug or placebo)                  

v. Number of groups 
to be studied, 
identify groups with 
definition 

Withdrawal Criteria- patients getting discharged against medical advise                                                                                            

C. Sampling  
a. Sampling 

population 
b. Sample size 

calculation 
c. Sampling 

technique 

All patients of acute pyelonephritis visiting the emergency medicine 
department from July 2022 till June 2023, meeting the inclusion criteria 
will be taken up for the study  
- 
 
- 

D. Randomization details  - 

E. Ethical Clearance 
from the Institution’s 
Ethics Committee 
Obtained? (Copy to be 
Attached) 

Awaited 

F. Study procedure Prospective Observational Study 

G. Data collection 
methods including 
settings and 
periodicity 

 
*Following parameters will be studied 

1. Age, Sex, Co morbidities 
2. Temperature, HR, BP at presentation 
3. Hemoglobin, Total count, Platelet count 
4. Sr. Albumin, Blood Urea, Sr. Creatinine, CRP 

 

Patient presenting to ED with symptoms of burning micturition, fever, flank 
pain 

Routine investigations will be done, renal imaging will be done suspecting 
renal pathology 

Patients fulfilling inclusion criteria will be recruited for study 

Clinical profile of patients will be studied*  

Outcome of patient classified as medical management, surgical intervention, 
renal replacement therapy 

Patient followed up at 7th day, condition assessed as improvement, morbidity 
and mortality  

Data will be  entered into Microsoft Excel and will be analysed 



5. Urine culture- Organism, Antibiotic Sensitivity 
6. CT KUB- Presence of hydroureteronephrosis and structural 

abnormalities, presence of emphysematous change 
 

H. List of statistical tests 
to be used for data 
analysis 

Descriptive Statistics 
Chi square tests for nominal data 
T tests for quantitative data 

I. If it’s a Clinical Trial:  - 
8  List risks and benefits of 

the study 
No risks 
Benefits-  

 Study of prognostic indicators of acute pyelonephritis and to 
devise a prognostic indicator system 

 This indicator system can be used to give timely intervention to 
patient and can help in better treatment of patient 
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the project 
(Minimum 10, Maximum 
20) (in Vancouver style) 

1. Johnson JR, Russo TA. Acute Pyelonephritis in Adults. N Engl J Med [Internet]. 
2018;378(1):48–59. 

2. Ubee SS, McGlynn L, Fordham M Emphysematous pyelonephritis. BJU Int 2011; 107: 1474-8 
3. Ki M, Park T, Choi B, Foxman B. The epidemiology of acute pyelonephritis in South Korea, 

1997-1999. Am J Epidemiol 2004; 160: 985-93. 
4. Efstathiou, S.P., Pefanis, A.V., Tsioulos, D.I., Zacharos, I.D., Tsiakou, A.G., Mitromaras, A.G. et. 

al. (2003). Acute pyelonephritis in adults: prediction of mortality and failure of treatment. 
Archives of internal medicine, 163 10, 1206-12 

5. Gopal GK, Wilson BP, VIGGeSWarpu S, Sathyendra S, Iyyadurai R, Visvanathan R, Mathews 
KP. Clinical profile and predictors of outcomes in older inpatients with pyelonephritis in a 
tertiary care hospital in southern India. Journal of Clinical and Diagnostic Research: JCDR. 
2015 Oct;9(10):OC05. 

6. Pinson AG, Philbrick JT, Lindbeck GH, Schorling JB. ED management of acute 
pyelonephritis in women: A cohort study. Am J Emerg Med [Internet]. 1994;12(3):271–8 

7. Vernuccio, F., Patti, D., Cannella, R. et al. CT imaging of acute and chronic pyelonephritis: a 
practical guide for emergency radiologists. Emerg Radiol 27, 561–567 (2020). 

8. Krishnamoorthy, S., Zumla, A., Sekar, H., Muneer, A., Thiruvengadam, G. and Kumaresan, N. 
(2021), Prognostic scoring system and risk stratification in patients with emphysematous 
pyelonephritis: an 11-year prospective study at a tertiary referral centre. 

9. Kuo-Chih Chen, Shih-Wen Hung, Vei-Ken Seow, Chee-Fah Chong, Tzong-Luen Wang, Yu-
Chuan Li, Hang Chang,The role of emergency ultrasound for evaluating acute 
pyelonephritis in the ED, The American Journal of Emergency Medicine,Volume 29, Issue 7, 
2011, Pages 721-724, ISSN 0735-6757. 

10. Ramakrishnan K, Scheid DC. Diagnosis and management of acute pyelonephritis in adults. 
Am Fam Physician. 2005 Mar 1;71(5):933-42. Erratum in: Am Fam Physician. 2005 Dec 
1;72(11):2182. PMID: 15768623. 

11. Patel SK, Elshaboury RH, Gandhi RG, Hayes BD, Yun BJ, Koehl JL. Assessment and 
optimization of the empiric treatment of urinary tract infections in an academic emergency 
department observation unit. J Emerg Med [Internet]. 2020;58(2):203–10.  

12. Khoo KSM, Lim ZY, Chai CY, Mahadevan M, Kuan WS. Management of acute pyelonephritis in 
the emergency department observation unit. Singapore Med J [Internet]. 2021;62(6):287–95 

13. Roberts JA. Etiology and pathophysiology of pyelonephritis. American Journal of Kidney 
Diseases. 1991 Jan 1;17(1):1-9. 

14. Morello W, La Scola C, Alberici I, Montini G. Acute pyelonephritis in children. Pediatric 
Nephrology. 2016 Aug;31(8):1253-65. 

15. Pontin AR, Barnes RD, Joffe J, Kahn D. Emphysematous pyelonephritis in diabetic patients. 
British journal of urology. 1995 Jan;75(1):71-4. 

16. Chan HT, Leung LY, Law AK, Cheng CH, Graham CA. Predictive factors for prolonged 
hospitalisation in acute pyelonephritis patients admitted to the emergency medicine ward. 
Hong Kong Journal of Emergency Medicine. 2021 Mar 11:10249079211000976. 

10  Conflict of interest for any 
other investigator(s) (if 
yes, please explain in 
brief) 

Nil 

11  Declarations/Remarks by 
the Guide 

Recommended 



 

 

 

 

  

A. Signature of the candidate 
(Name & Designation) 

Signature of the guide 
(Name & Designation) 
 
 
 
 
Signature of Head of the Department 
of the candidate 
(Name & Designation) 

 
 

B. Signature(s) of the Co-guide from 
collaborating department (s) 
(Name & Designation) 

 
 
Signature(s) of Head(s) of the Collaborating 
department (s) 
(Name and Designation) 
 
 



Data Collection form 

Title of the project: : Predictive Factors For Prolonged Hospitalization In Patients Of Acute Pyelonephritis 

Participant Details: 
1. ID of participant 
2. Name 
3. Age  
4. Sex 
5. Occupation 
6. Address 
7. Contact number 

 

 

Demographic information 
1. Education 
2. Socioeconomic status 
3. Income 
4. Marital status 
5. Race 
6. Ethnicity 

 

Personal history 
1. Smoking 
2. Alcohol use 

 

Family History  
Clinical history 

1. Fever 
2. Chills 
3. Burning micturition 
4. Flank pain 
5. Nausea, Vomiting 
6. Loose motions 
7. Others 

 

Past medical history 
1. Diabetes Mellitus 
2. Hypertension 
3. Hospitalisation 
4. Foley’s catheterization 
5. Urological Intervention 

 

Medication history 
 

 
 

 
Clinical Examination 

1. BP 
2. HR 
3. Respiratory rate 
4. SpO2 at presentation 
5. GRBS 

Systemic examination 
6. CVS 
7. RS 
8. CNS 
9. Per abdomen 

 



1. Inspection 
2. Palpation 
3. Costovertebral angle 

tenderness 
4. Auscultation 

Laboratory investigations 
 Heamatology 

1. Heamoglobin 
2. TLC 
3. Platelet count 
4. ESR 

 Serum Biochemistry 
1. Urea 
2. Creatinine at Day 0 
3. Sr. Albumin 
4. C Reactive Protein 

 Urine Routine 
 Urine Culture and Sensitivity 

1. Organism 
2. Antibiotic sensitivity 

 

Day 0 Day 7 

Radiological examination 
 CT KUB 

OR 
 USG Abdomen and Pelvis 

1. Global enlargement of kidney 
2. Thickening of Gerota’s fascia 
3. Perinephric fat stranding 
4. Obliteration of perirenal space 
5. Presence of renal calculi 
6. Hydroureter 
7. Hydroureteronephrosis 
8. Emphysematous Pyelonephritis 
9. Xanthogranulomatous 

Pyelonephritis 

 

Treatment given  
 
 
 
 
 

Duration of hospital stay  
 

Medical Management Yes/No 
 
 

Yes/No 
 
 

Surgical Intervention Yes/No 
If yes, details 

 

Yes/No 
If yes, details 

 
Renal replacement therapy Yes/No 

If yes, details 
Yes/No 

If yes, details 



INFORMED CONSENT FORM 

Title of the Project: Predictive Factors For Prolonged Hospitalization In Patients Of Acute Pyelonephritis 

Name of the Principal/Site Investigator Dr Giridhar Srinivasan 

Name of the funding agency: SELF 
 
PURPOSE OF RESEARCH: I have been informed that this study will assess my clinical details and 
investigation reports. 

PROCEDURE:  I understand that the procedure of the study will involve recording of various 
parameters. The procedure will not interfere with any of my physiological parameters and they are 
non invasive/invasive. 

RISK AND DISCOMFORTS: I understand determination of above mentioned tests will not cause 
any discomfort to me and do not involve any risk to my health. 

BENEFITS: I understand that my participation in the study may have or may not have a direct 
benefit to me but also help to understand the predictive factors of various parameters on duration of 
hospitalization and outcome of patients of acute pyelonephritis 

CONFIDENTIALITY: I understand that medical information produced by this study will become 
part of institutional records and will be subject to the confidentiality and privacy regulation of the 
said institute. Information of a sensitive personal nature will not be a part of medical record, but 
will be stored in investigators research file and identified only by a code number. The code key 
connecting name to numbers will be kept in a separate secured location. If the data are used for 
publication in the medical literature and for teaching purposes no names will be used and other 
identities such as photographs, audio and video tapes will be used only with my special written 
permission. I understand I may see the photographs and the video tapes and have the audio tapes 
before giving this permission. 

REQUEST FOR MORE INFORMATION: I understand that I may ask more questions about the 
study at any time. Concerned researcher is available to answer my questions or concerns. I 
understand that I will be informed of any significant new findings discovered during the course of 
this study which might influence my continued participation. If during the study or later, I wish to 
discuss my participation in all concerns regarding this study with a person not directly involved, I 
am aware that the social worker of the Institute is available to talk with me. A copy of this consent 
form will be given to me to keep for careful re-reading. 

REFUSAL OR WITHDRAWAL OF PARTICIPATION: I understand that my participation is 
voluntary and may refuse to participate or may withdraw my consent and discontinue participation 
in the study at any time without prejudice to my present or future care at this hospital. I also 
understand that researcher may terminate my participation in this study at any time after she/he has 
explained the reasons for doing so and had helped arrange for my continued care by my physician 
or physical therapist if this is appropriate. 

INJURY STATEMENT: I understand that in unlikely event of injury to me resulting directly from 
my participation in this study, if such injury were reported promptly, then medical treatment will be 



available to me, but no further compensation would be provided. I understand that by my agreement 
to participate in this study I am not waiving any of my legal rights. 

ETHICAL COMMITTEE THAT REVIEWED AND APPROVED STUDY: I understand that the 
study has been reviewed and approved by  

CONTACT INFORMATION: If I have any questions about the study, I may contact at any time 
to_____________ (Phone no.), & _____________ (email ID). Further If I  have questions about my 
rights as a research participant, I may contact the Member secretary of the 
_______________(Name) Institutional Ethics Committee (IEC), Contact details of Member 
Secretary____________________________________________________________ 
______________________________________________________________ (Name, contact 
address, email ID, Phone No.) 

*** 

I confirm that ___________________________________ (Name of the Principal 
Investigator) has explained to me the purpose of research, the study procedure that I will undergo, 
and the possible risk and discomforts as well as benefits that I may experience. Alternative to my 
participation in the study have also been to give my consent from. Therefore I agree to give consent 
to participate as a subject and this research project. 

 
Participant       Date: 
(Name & Signature) 

 

Witness         Date: 
(Name & signature) 
 
 
 Principal/Site Investigator     Date 
 (Name & signature) 
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