Predicts Increased Risk of Mortality in Kenyan Children with Untreated HIV Infection

Lasata Shrestha?P?<, Irene Njuguna??, Elizabeth Maleche-Obimbo?9¢, Lisa Marie Cranmer’, Emily R. Begnel®?, Daisy J. Chebet®¢, Judith A. Onyango?¢,
Kenneth A Tapia?, Barbra A. Richardson®', Hellen Okinyi%¢, Cheryl L. Day" , Grace John-Stewart®?€, Dalton Wamalwa*%¢, Jennifer Slyker®"

aDepartment of Global Health, University of Washington, Seattle, Washington PDepartment of Epidemiology, University of Washington, Seattle, Washington ‘Department of Laboratory Medicine and Virology, University of Washington, Seattle, Washington 9Kenyatta National Hospital, Nairobi, Kenya ¢eDepartment of Paediatrics and Child Health, University of Nairobi, Nairobi, Kenya
fDepartment of Pediatrics, Emory University School of Medicine and Children's Healthcare of Atlanta, Atlanta, GA, USA 8Departments of Pediatrics and Medicine, University of Washington, Seattle, Washington "Emory Vaccine Center and Department of Microbiology and Immunology, Emory University; and Emory National Primate Research Center; Atlanta, Georgia
'Department of Biostatistics, University of Washington; and Vaccine & Infectious Disease Division, Fred Hutchinson Cancer Research Center, Seattle, Washington

KEY TAKEAWAY

» HIV infection leads to persistent inflammation and immune activation which contributes
to both immediate and long-term morbidity and mortality.

» A cascade of inflammatory responses begins after HIV infection, prompting cytokine ‘/ “_‘6 Was detECtEd in 103 (9904%) Children, IL‘].B in 7(631%), IL‘Z in 26(25%), and TN F-OL in 47(4519%)

production and leading to a persistent inflammatory state which is associated with an
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increased risk of adverse outcomes and death. ‘/ ".'13 dEteCtiOn WAdas independent|y aSSOCiatEd W|th h|gher IOglO CytOmegaIOVirUS (CMV) DNA-|eVE| (p<001) and
” igh flamimatory eytakines and desth, 1 date there are sparce data an ehildren Tving. | pneumonia diagnosis (p<0.01). Receipt of steroids was associated with lower prevalence of IL-1B detection (p<0.01).
with HIV (CLHIV) in the critical care setting. v’ Total neutrophil count (p<0.01), hemoglobin level (g/dL) (p<0.01), and CD4% (p<0.01) were independently associated
g I;ylt\’/?/’;h:j:)zthesized that elevated levels of pro-inflammatory cytokines -- IL-1B, IL-2, IL-6, Wlth decreased "--2 dEtECtion-

and TNF-a -- predict poorer clinical outcomes including death within 6-months of

e T e Bt e v Higher C-reactive protein (p<0.01) and higher CD4% (p<0.01) were associated with higher IL-6 levels.
mean number of days spent in hospital. v’ Each doubling of IL-6 levels was associated with a 27% increased hazard of death (aHR=1.27 (95%Cl=1.07, 1.50), p<0.01).
> Objective: v' No correlates of TNF-a were identified.

» We aimed to assess baseline serum proinflammatory cytokine levels and their

association with hospitalization outcomes in a cohort of severely-ill ART-naive kenvan | v N0 gssociation between any cytokines and hospitalization duration or the combined outcome were found.
children living with HIV (CLHIV).

Methods and Population Characteristics Results

» The analysis utilized admission serum samples of 104 of hospitalized ART naive Kenyan children aged 0-12 years newly- Ta ble 2: Concurrent EBV and CMV viremia at admission (correlates and Survival Outcomes)
diagnosed with HIV in the Pediatric urgent start of HAART (PUSH) study (1). :

» All children initiated ART and were followed up for 6 months (with visits at 2 weeks, 1, 3, and 6 months) during which

plasma, serum, and PBMC samples were collected (Fig. 1). Cytokine exposure variable
» We measured baseline levels of IL-1B, IL-2, IL-6, and TNF-a for the 104 serum samples.
Admission Discharge ] ] ]
. IL-13 detection IL-2 detection log, IL-6 level TNF-a detection
Measure of association

—) 7777777777777 ) s outcormes

Enrollment W2 1mo 3 6 » Death
CMV PCR CMVPCR 10 days CMV PCR ﬁ/ PCR ﬁ/PCR » Continued hospitalization 7(6.31%) 26 (25%) 103 (99.04%) 47 (45.19%)
pusH  EBVPCR EBV PCR _ EBVPCR EBV PCR EBV PCR at 15 days children detected children detected children detected children detected
HIV-infected >  6-month mortality
" Death or continued ortali —_ — — —
ART-naive Death o ot RS =Y Duration of hospitalization IRR (95% Cl) 1.01(0.41, 2.47),p=0.98 1.4 (0.88, 2.20), p=0.15 1.05(0.94,1.19), p=0.33  1.45(0.92, 2.28), p=0.10
N=114 Duration of hospitalization (survivors) onthly grow clinical assessmen Cmeined endpoint
Fig. 1. PUSH study flow chart alRR (95% Cl) 0.94 (0.38, 2.30), p=0.90 1.27 (0.78, 2.08), p=0.32 1.05 (0.94, 1.16), p=0.34 1.44 (0.92, 2.25), p=0.10
. HR (95% Cl) 1.17 (0.27, 5.01), p=0.82 1.50 (0.64, 3.52), p=0.34 1.32 (1.10, 1.59), p=0.002 1.86 (0.82, 4.19), p=0.13
Table 1. POPULATION CHARACTERISTICS Total (N)* Median (IQR) / n(%) :
6-month mortality

Age (at enrollment in years| 04 2,05 (0.99, 6.02) aHR (95% Cl) 1.04 (0.24, 4.44), p=0.96 0.94 (0.38, 2.32), p=0.90 1.27 (1.07, 1.50), p=0.006*  1.78 (0.79, 4.01), p=0.16

Female 104 48 (46.15%)

S " S— Coeff (95%Cl) 1.67 (-9.28,12.63), p=0.76  3.43(-2.75,9.61), p=0.27  -0.73 (-2.14,0.67), p=0.30  1.87 (-3.47, 7.23), p=0.48

— Mean days hospitalized
Severe acute malnutrition (SAM) 73 21 (28.77%)
aCoeff (95%Cl) 1.50 (-9.59, 12.59), p=0.78  3.70(-2.87, 10.28), p=0.26  -0.73 (-2.18,0.71), p=0.31  1.89 (-3.51, 7.30), p=0.48

Baseline WHO stage IlI/IV 103 74 (71.84%)

Total neutrophil count 99 3.17 (1.73, 5.11) Notes. All analyses adjusted for age and sex at enroliment. *Additional adjustment for HIV RNA level did not change findings for any cytokines except IL-6. Each doubling of IL-6 levels was associated with a 39% increased hazard of death (aHR = 1.39 (1.12, 1.72), p=0.003).

Severe immunosuppression (age and CD4%) 103 82 (79.61%)

Logo HIV RNA copies/m % 576 (5.15,627) Conclusion and Future Work Funding, Acknowledgment, and References

Died before 6 months 104 25 (15.3%)

, , o - - : - TR TH - i Funders/Support: References:
Died or continued hospitalization at 15 days 104 44 (42.31%) »In this cohort of Kenyan children diagnosed with HIV at hospitalization, each doubling of IL-6 levels _ | | o
_ . , was associated with a 39% increased hazard of death (aHR =1.39(1.12, 1.72), p=0.003). NICHD: R21HD089821; CFAR; Global WACh Njuguna Lancet HIV (2018)
Continued hospitalization among survivors (day 15) 80 20 (25%) STh fiodi . insights into dri P fion | v-ill ART-naive CLHIV and Acknowledgements:
Medi . g . 3 eselin m,gs provide no_ve INSIgNts Ir? O arivers (,) inflamma ,Ion I,n SEVEre y | naive an We are grateful to the study participants and their families. CFAR and Global WACh provided trainee resources,
edian duration of hospitalization (days) 9 11(6, 17) suggest IL-6 is a prognostic marker for increased risk of death in this population. logistics, and administrative Support. Kenyatta National Hospital provided clinical support and services.

*A total of 104 (57.5%) of 181 children enrolled in the PUSH study had serum available for baseline cytokine measurement.
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