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Abstract
Holloway, B. 2022. Acute febrile illness, antibiotic use, and the role of diagnostics to
target treatment in India. Digital Comprehensive Summaries of Uppsala Dissertations
from the Faculty of Medicine 1819. 145 pp. Uppsala: Acta Universitatis Upsaliensis.
ISBN 978-91-513-1439-6.

    Aim: This thesis examined the causes of acute febrile illness (AFI), the current use of 
antibiotics and diagnostics, and evaluated the diagnostic accuracy of C-Reactive Protein (CRP) 
to differentiate bacterial from non-bacterial causes of AFI in children and adult outpatients at
R.D. Gardi Medical College hospital, in Ujjain, India.

Methods: A prospective cross-sectional study of children and adult outpatients with fever
≥37.5°C, or history of fever in the past 48 hours, and no signs of severe illness. Patient
history, physical examination, culture, rapid diagnostic tests, and follow-up after one week
was performed for all patients. Whole blood and urine were collected from all patients, and
symptom based nasopharyngeal throat swabs, stool, and skin/ear/joint/aspirate specimens. Fever
was classified as bacterial or non-bacterial based on microbiology and laboratory results together
with an expert panel review. Data on antibiotic use before, during, and after enrolment was
described by Anatomical Therapeutic Chemical classification and AWaRe categories. Serum
CRP levels were measured and the performance characteristics for CRP to differentiate between
bacterial and non-bacterial AFI were calculated. The area under the receiver operating curve
(AUC), sensitivity, specificity, positive and negative predictive values, and likelihood ratios
were estimated using 10, 20, 40, 60 and 80 mg/L thresholds. A rapid ethnographic qualitative
study on the utilization of diagnostics was conducted using unstructured observations, structured
observations and 43 semi-structured interviews. Interview data were analyzed using inductive
thematic analysis.

   Results: Of 1000 outpatients, 24.4% were categorized as bacterial; 71.8% non-bacterial; and
3.8% an undetermined cause of fever. Throughout the course of AFI, 41.0% of patients received
one or more antibiotics. The leading contributors to total antibiotic volume were macrolides.
‘Watch’ antibiotics accounted for 72.3%, 52.7%, and 32.6% of encounters before, during and
after the outpatient visit. The overall median CRP was low but higher in the group classified
as bacterial compared to non-bacterial (3.6 mg/L vs. 2.7 mg/L, p<0.0001, respectively). The
AUC was low at 0.60 (95% CI 0.56 - 0.65). Caregivers trusted and understood the importance
of diagnostics, but their acceptance wavered depending on the severity of illness and preference
to treat their child directly with medicines. Caregivers struggled to get tests done and return
for follow-up due to costs, delays in testing, further complicated by travel time, distance and
competing priorities.

 Conclusion: This thesis highlights the challenges in determining the cause of AFI.
Over,under, and inappropriate use of antibiotics throughout the course of AFI are of major
concern.The organization of diagnostic services, together with direct and indirect costs, hinder
caregiversfrom utilizing diagnostics. CRP is too weak as a single indicator of bacterial infection
to safelysupport physicians in making treatment decisions for febrile outpatients in India.
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antibiotics, antibiotic resistance
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1. Why did you bring your child to RD Gardi Pediatric Outpatient Department?
Potential probes:

�
�
�

2. What were the reasons for you to come to C. R. Gardi Hospital to get help for your sick child?

3. What were your expectations from this visit to this doctor? What would make you satisfied with your
visit?

Potential probes: 
�
�
�
�

4. The doctor gave you some advice and recommendations. What do you think and what will you do?
Potential probes:

�
�

5. What do you think about investigations?
Potential probes:

�
�
�
�

6. What would you be doing right now if you were not bringing this child here today?
Potential probes:

�
�

7. What is your general opinion about the services provided at this hospital for children?
Potential probes:

�
�
�
�

8. You were sent for investigations. What factors do you consider before getting investigations done?
Potential probes:

�
�
�
�
�



 

9. In what ways, if any, could your experience at the pediatric outpatient department at this hospital be
improved?

10. Do you have any other thoughts to share with me today?

11. How was your experience getting the investigations done?
Potential probes:

�
�
�

12. Tell me about how long it took from when the doctor sent you to get the investigations until the
doctor told you what your child is sick with and what kind of treatment is needed?

Potential probes: 
�
�
�
�

13. What was the cost of getting the tests done? How much did you have to pay for the investigations?
Potential probes:

�
�

Thank you for your time 



1. How is your child feeling today?
Potential probes:

�
�

2. What did you think about your visit to RD Gardi hospital?
Potential probes:

�
�

3. After your visit to RD Gardi Hospital, have you taken the child anywhere else for treatment?
Potential probes:

�
�

4. After your visit to RD Gardi Hospital, have you given any treatment to your child?
Potential probes:

�
�

5. If your child is not becoming healthy, or the illness becomes more severe? What will you do?
Potential probes:

�
�

6. In the general population, it is often seen that doctors are telling patients to get investigations done,
but the patients are not getting them done.

�
�
�

7. In the general population, it is often seen that doctors are telling patients to get investigations done,
and they are getting them done, but the patients are not coming back to OPD.

Potential probes: 
�

8. Do you have any other thoughts to share with me today?

9. When the doctor told you to get investigations, did they counsel you on the investigations?
Potential probes:

�
�
�
�
�



10. You were sent for investigations. But we did not find any record of you getting those investigations
done. What are the reasons you didn’t get those investigations done?

Potential probes: 
�
�
�
�

11. This time, you were not able to get the investigations done. What suggestions do you have so that you
can get the investigations done next time?

12. You were sent for investigations. How was your experience getting the investigations done?
Potential probes:

�
�
�

13. What was the cost of getting the tests done? How much did you have to pay for the investigations?
Potential probes:

�
�

14. Tell me about how long it took to get the investigations done?
Potential probes:

�
�
�

15. And we found records that you had the investigations done and you collected the results but we
did not notice you coming back to OPD. What are the reasons that you didn’t you return to OPD?

Potential probes: 
�
�
�
�

16. After having done the investigations, what do you think about investigations?
Potential probes:

�
�

Thank you for your time 



Test Company test name Company Name 
Manufacturer 

reported performance 
characteristics 

CBC Sysmex XNL 550 (6 Part Analyser) Transasia Bio-Medicals Ltd, Daman, 
India 

CRP Turbodyne CRP UV Tulip Diagnostics (P) Ltd. 

Malaria RDT Erbaqik Malaria Ag Pf/Pan Card Transasia Bio-Medicals Ltd, Daman, 
India 

sensitivity 97%, 
specificity 100% 

ESR Disposable E.S.R Pipette (With vacuum 
plug) 

Unitek Scientific corporation Thane 
Bhiwandi oad Palghar Mumbai 
(Mahrashtra) 

Typhoid IgG, 
IgM (Rapid 
Test) 

Onsite Rapid Test Typhoid IgG/IgM Rapid 
Test.  

M/s. CTK Biotech, Inc 10110, Mesa 
Ring Road, San Diego, California USA 

IgM: sensitivity 91%, 
specificity 99% 
IgG: sensitivity 93%, 
specificity 99%  

Dengue Dengue Day 1 Test. Rapid Visual test for 
detection of Dengue NS1 Antigen and 
differential detection of IgG & IgM 
Antibodies in Human Serum/Plasma.  

J. Mitra & Company Pvt. Ltd. A
180181 Okhla Industrial area phase
1, New Delhi, India

NS1 Ag: sensitivity 
96%, specificity 98% 
IgM /IgG: 
sensitivity95%, 
specificity 97%  

Rotavirus Rotavirus Group A Diagnostic Kit (Colloidal 
Gold Device) 

Wantai Bio Pharm Import & 
Marketed in India by: IMMUNOSHOP 
INDIA PVT. LTL Jagdish Complex 
Dwarka New Delhi India 

sensitivity 96%, 
specificity 99% 

Urine 
(Leucocyte 
and Nitrate) 

Multistix Siemens Healthcare Private Limited 
Vadodara India 

Blood culture Blood Culture FA Plus Bottle (For adult 
patients) 

BioMerieux Inc. 100 Rodolphe Street 
Durham, North Carolina USA 

Blood culture Blood Culture PF Plus Bottle (For pediatric 
patients) 

BioMerieux Inc. 100 Rodolphe Street 
Durham, North Carolina USA 

Throat swab 
(collection 
tube) 

Sterile Cotton swab PW003 HiMedia Laboratoreis Pvt. Ltd. 23 
Vadhani Ind Est. LBS marg Mumbai 
40086 India 

Urine culture Sterile Uricol PW016 HiMedia Laboratoreis Pvt. Ltd. 23 
Vadhani Ind Est. LBS marg Mumbai 
40086 India 

Stool culture HiMedia Laboratoreis Pvt. Ltd. 23 
Vadhani Ind Est. LBS marg Mumbai 
40086 India 



Test performed for Sample Classification Diagnosis Confirmed by the following test
All patients Blood Bacterial Bacteremia Positive blood culture with a bacterial 

pathogen. Agents considered as 
contaminants: Bacillus sp, Bacillus 
cereus, Corynebacterium sp, Micrococcus 
sp, Propionibacterium sp, Streptococcus 
viridans and coagulase-negative 
Staphylococcus (CNS). 

Blood Bacterial Typhoid Positive culture for Salmonella
Blood Non-bacterial Fungal Sepsis Positive blood culture with yeast
Blood Non-bacterial Malaria Positive malaria RDT or peripheral smear 

for malarial parasite
Blood Non-bacterial Dengue Positive NS1 or Positive IgM or IgG 

against dengue
Urine Bacterial Urinary tract 

infection
Positive leukocytes or nitrites on urine 
dipstick AND positive urine culture with 
non-contaminant bacteria other than 
mixed flora bacteria. Either the pure 
(single) or predominant growth of a 
uropathogen (Enterobacteriaceae and 
Pseudomonadales) at ≥105 colony-
forming units (CFU)/mL.

Respiratory 
sympotoms

Throat 
swab

Bacterial Upper 
respiratory 
tract infection

Positive culture from oropharyngeal throat 
swab

Gastro-intestinal 
symptoms

Stool Bacterial Gastroenteritis Positive stool culture for: Clostridium 
difficile, Salmonella serovars, Bacillus 
cereus, Campylobacter spp, Yersinia 
enterocolitica, Vibrio spp, Aeromonas spp

Stool Non-bacterial Rotavirus Positive RDT for rotavirus
Stool Non-bacterial Amoebic or 

parasitic 
gastroenteritis

Entamoeba histolytica, Ascari lumbricoids, 
Trichuris trichuria, Taenia species or 
Hookworm species on direct stool 
examination

Skin/ear/joint 
symptoms

Aspirate Bacterial Significant 
skin/ joint/ ear 
infection/ neck 
or dental 
abscess

Positive Gram stain for: Gram positive OR 
Gram negative OR rods OR cocci

Aspirate Non-bacterial Significant 
skin/ joint/ ear 
infection/ neck 
or dental 
abscess 

Positive Gram stain for fungus OR 
parasite



Patient Report Unique ID: 1001
Date of initial visit: 2019-06-03

1. Clinical Data
Demographic Information

Sex of patient: Male
Age of patient: 1 years

Symptoms Duration
Curent illness: 7 days
Fever: 7 days
Cough: 1 days
Vomiting: 2 days

Treatment history during this illness
Prior medicine use

Prior antimalarial use: No
Prior antipyretic use: Yes
Prior antibiotic use: Yes
Prior antibiotic treatment start date: 2019-05-26
Prior antibiotic treatment end date: 2019-06-02
Prior antibiotic 1 drug name: AZITHROMYCIN
Prior antibiotic 1 route: Oral
Prior antibiotic 1 dose: 100 mg
Prior antibiotic 1 frequency: 12 hours
Prior antibiotic 1 duration: 3 days

Past medical History
Vaccination status: Completed vaccination
Diabetes Mellitus? No
TB? No
Chronic disease? No

Physical Examination
Vital Signs measurement

Temperature: 37 °C
Respiratory rate: 42 pm
Pulse: 92 pm
SP02: 96 %

Anthropometry
Weight: 7.5 kg



Height: 80 cm
MUAC: 12.5 cm

Clinical Examination
General appearance: Acutely sick looking
Signs of malnutrition: Yes
Fast breathing: Yes
Wheeze: Yes
Pallor: Yes

Prescribed Treatment
Prescribed antibiotics? No

2. Laboratory Data
Standard Panel

Peripheral smear for RBC and WBC 
morphology:

HGB: 7 g/dL
WBC: 14 103/uL
NEUT: 18 %
LYMPH: 78 %
MONO: 4 %
EO: 0.6 %
BASO: 0.4 %
IG: 0.1 %
RBC: 6 106/uL
HCT: 28 %
MCV: 50 fL
MCH: 14 pg
MCHC: 27 g/dL
RDW-CV: 23 %
PLATELETS: 733 103/uL
ESR: 12 mm
Malaria Microscopy: Negative
Malaria RDT: Negative
Typhidot RDT IgG: Negative
Typhidot RDT IgM: Negative
Dengue NS1: NA
Dengue IgG: NA
Dengue IgM: NA
Blood culture growth: No growth

Urine Panel

MICROCYTIC HYPROCHRONIC RBC- MORPHOLOGY, 
LYMPHOCYTOSIS? REACTIV, THROMBOCYTOSIS? REACTIVE



Urine panel: Yes
Leukocyte esterase: Negative
Nitrates: Negative

Respiratory Panel
Respiratory panel: Yes
Swab collected: Yes
Throat swab culture: Negative

Diarrheal Panel
Dirrheal panel: No

3. Follow-up Data
Time to resolution of illness: 3 days
Was prescribed treatment taken? Yes
Have symptoms worsened? No
Has the treatment been modified? No
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