
 
 
 

Etiology of fever and role of T cells in 
Gram-negative sepsis: Dhaka experience 

 

Fazle Rabbi Chowdhury 
FCPS (Medicine), MSc. (Infectious Disease, UK) 

PhD in Clinical Medicine (Oxford, UK) 

 
Assistant Professor, Internal Medicine 

Bangabandhu Sheikh Mujib Medical University, Dhaka 
  



Bacterial and viral infectious diseases are still the leading cause of death in 
Southeast Asia, comparable to injuries, cardiovascular diseases and other 
non-communicable diseases 

 

The etiology of febrile illness remains poorly characterized in many places in 
the developing world  

 

The causative pathogens are not usually identified so patients are usually 
treated empirically with antibiotics  

 

Although the burden of some infections is believed to be substantial (e.g. 
enteric fever), the prevalence of many others, is less known and frequently 
under-diagnosed 



Sepsis is a life-threatening organ dysfunction caused by a 
dysregulated host response to infection (bacterial, viral and fungal)  

 

It is a common and serious problem in both developed and 
developing countries often requires ICU admission 

 

The definition of sepsis was modified and updated following 
publication of the Sepsis-3 in 2016 where the concept of SOFA and q 
SOFA is introduced. The previous definition was based on SIRS 
definition (Temp; HR; RR and WBC count) 



The global epidemiology and mortality data of sepsis varied between 
regions mostly because of differences in the aetiology of sepsis, AMR 
pattern, provision of public health services, availability of ICU 
facilities, economic status and others  

Population-based data on the 
prevalence of sepsis in Asia is 
absent 
MOSAIC: 16 SEA/SA and 150 
ICU: prevalence was 10.8% in 
Bangladesh with a overall 
mortality of 44.5% 



This prospective study in 15 ICUs in 
Dhaka identified 10.8% of severe 
sepsis patients among total admission 
and mortality was 49.2%  

The causative organism of adult sepsis 
has regional diversity 

 
Bacterial infections are the commonest 
cause of adult sepsis in both HIC and LMIC 
  
In South and South-East Asia,  two thirds 
of adult bacterial sepsis is due to Gram-
negative bacteria.    



Methods 

Screening 
 

Day 3 

 Adults > 18 years 
admitted to DMCH or 
BIRDEM  

 Fever >38 degrees for > 
48 hours 
 

Day 0 

 15 ml of blood only from 
culture positive for Gram-
negative bacteria for 
PBMC, plasma and serum 

 Latex test to confirm the 
B. pseudomallei 

Follow-up 
after 28 
days 





86.5% (174) patients admitted with 
SIRS and 13.5% (27) were without SIRS 

 

A quarter (51; 24.2%) of the patients 
found to be diabetic 

 

74 (35.2%) patients were exposed to 
Hepatitis B virus and prevalence of Hep 
B among febrile patients was 6.6% (14) 

 

ESBL producing E. coli and Klebsiella 
infection was high. MDR typhoid was 
also high in Dhaka 

 

The total mortality was 15.7% (33). 
 





Sepsis-induced immune dysfunction 



Ref: Disease Models & Mechanisms 2015 8: 337-350; 
doi: 10.1242/dmm.018036  

Front. Immunol. 9:1766. doi: 10.3389/fimmu.2018.01766  





Mucosal Associated Invariant T cell 
• MAIT cells are a subset of innate-like 

T cells with both innate and 
adaptive immune properties. 

 

• These cells are abundant in the gut, 
liver and blood, comprising 1-10% of 
peripheral blood T lymphocytes. 

 

• MAIT cells express a conserved 
invariant T cell receptor (TCR) α-
chain (Vα7.2-Jα33) in humans, and 
are defined by their restriction to 
the non-classical MHC class I-related 
(MR1) molecule. 

 

Ref: Kurioka A et al. MAIT cells: new guardians of the liver. Clin 
Trans Immunology 2016;5(8):e98 



• Characterized by expression of 
Vα7.2 and CD161 ++ on their 
surface. 

• Majority are CD8+ and CD4-CD8- 
(DN) population, with CD4+ in rare 
cases. 

• Microbes (Gram +/- bacteria, Yeasts) 
that possess Riboflavin precursors 
are able to stimulate MAIT cells. 
Also activated in response to viruses 
and fungi. 

• Upon activation produce CKs:  
 IL22, IL17, IFNγ, TNFα  

 Granzyme B,  perforin, Granulysin. 

 

 

 
Ref: Bourhis LL et al, Curr Op Imm 2013; 25(2): 174-80 



Patients with severe bacterial infections displayed an early decrease in MAIT cell 
count as compared to control healthy subjects, but also to non-infected critically 
ill patients  

In contrast NKT and γδ T cell counts did not differ between patients groups 



Aims 
 

• To track the phenotype, activation and function of MAIT cells in 
patients infected with acute Gram-negative bacteria from Bangladesh 
and Thailand (E. coli, Salmonella Typhi, Pseudomonas aeruginosa and 
Klebsiella pneumoniae) 

 

• To compare these responses with healthy endemic control and 
critically ill non-infectious patients from the same setting 

 



FACS experiment design 

THP1 
80,000/well) 

E.Coli/ 
Salmonella/ 
Klebsiella/ 
Pseudomonas 
 

Co-Culture of THP1 
and Bacteria 

PBMC 
1x10^6 

Adding cells 

15 
hours 

Incubation at 
370 C, 5% CO2 

Add BFA 

4 
hrs 

ECS and ICS 
staining 



Gating Strategy 





IFN-γ expression by MAIT cells is reduced in patients infected with different Gram-negative 
bacteria compared to healthy controls 



The cytotoxic effector molecule GzmB is significantly higher in Gram-negative patients compared to 
healthy control, without any difference in activation 



Limitations and Recommendations 

Sample size. We have compiled all the Gram-negative samples. 
Response to individual bacteria could not be explored 

Could not evaluate the role of MAIT cell on survival due to small 
number of samples  

Larger longitudinal clinical studies in Gram-negative sepsis patients is 
required 

Clinical management is not standardized. No guideline available 
based on local antibiogram 



Conclusion 

Disruption of CD8 T cells and its various subsets (particularly MAIT 
cells) functionality could be an important consequence of Gram-
negative sepsis 

 

It is evidenced by low IFN-γ release and higher cytotoxic molecule 
GzmB expression 
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