Executive summary for ATF funded project (MSS 289 R)

A comparative study to investigate the gut microbiota of HIV patients with metabolic syndrome

Aim and Objectives

This project aims to characterize the gut microbiota in HIV positive patients with metabolic syndrome, and
to correlate their microbiota profile with the clinical characteristics. These data can be clinically important
for early detection and possible treatment of the disease via gut microbial modification.

Project design

HIV-infected (HIV+) and non-infected (HIV-) patients were recruited into this project from the Division of
Infectious Diseases, Department of Medicine & Therapeutics at the Prince of Wales Hospital (PWH).
Clinical data was collected from the subjects either through medical history taking or computer records.
Stool samples were collected by the patients, and gut microbiota profiling was performed using 16S
ribosomal RNA sequencing following DNA extraction. Bioinformatic analysis was performed to interpret
the gut microbiota profile.

Target population

A total of 88 patients were recruited and their clinical data were retrieved. Patients were further
classified into three groups: (1) HIV positive with metabolic syndrome (HIV+MetS+; Group A; n=30); (2)
HIV positive without metabolic syndrome (HIV+MetS-; Group B; n=28); and (3) HIV negative controls with
metabolic syndrome (HIV-MetS+; Group C; n=30). Metabolic syndrome was diagnosed in accordance with
the criteria established by the National Cholesterol Education Program Adult Treatment Program IlI
(NCEP-ATP 1II).

Main achievement

All three groups of patients showed similar clinical parameters, except those that are related to metabolic
syndrome. Similarly, hypertension, diabetes and dyslipidemia were all commonly diagnosed on patients
with metabolic syndrome with or without HIV. Regarding the parameters of HIV infection, no significant
difference was observed except for the anti-retroviral treatment, where HIV patients with metabolic
syndrome were more likely to be prescribed with Non-Nucleoside Reverse Transcriptase Inhibitors
(NNRTIs) than Protease Inhibitors (Pls).

Bioinformatic analysis was performed on the 16s rRNA sequence data. A trend towards a lower diversity,
both richness (i.e. Sobs and Chao-1 indexes) and evenness (i.e. Shannon and Simpsons indexes), was
observed among HIV infected patients (Groups A and B) when comparing to control group (Group C).
Statistical significances in all alpha-diversity indices (i.e. Sobs, Chao-1, Shannon and Simpsons; p= 0.017,
0.0052, 0.003 and 0.0004 respectively) were observed when comparing the control group (Group C) to
the HIV patients with metabolic syndrome (Group A). PERMANOVA test and PCA plot applied on beta-



diversity metric at the genus level showed a significant separation between control (Group C) and the
groups of HIV patients (Groups A and B), suggesting significant differences in gut microbiota composition
were found among the control and HIV patients, especially between control and HIV patients with
metabolic syndrome; while only small differences in gut microbiota composition were observed between
the two groups of HIV-infected patients with or without metabolic syndrome.

Wilcoxon test showed that several bacterial species were significantly elevated in Group A compared to
Group C patients. But more importantly, certain bacteria which are not shown to be typical commensal
gut bacteria, such as Neisseria subflava, were present in significantly higher numbers in metabolic
syndrome patients, regardless of whether the comparison group were HIV-infected or HIV-free. Also,
three other bacterial species: Acinetobacter gullouiae, Bacteroides caccae, and Ruminococcus gnavus,
showed significant differences in Group C vs Group B group. With the fact that these bacteria are not
typical commensal, these prompt the role of these bacteria as a potential microbial signature which could
be used for the detection and risk stratification of metabolic syndrome.

Conclusions

This study is the first to investigate the role of gut microbiota in HIV positive patients with metabolic
syndrome in Hong Kong. The study has provided data on microbial changes among these HIV positive
patients, and identified bacterial signature, such as Neisseria subflava, Acinetobacter gullouiae,
Bacteroides caccae, and Ruminococcus gnavus that may indicate the presence of metabolic syndrome.
This gives opportunities for these signatures to be used as diagnostic or prognostic biomarkers for disease
classification or risk stratification.



BTN IR E HTHEEE (MSS 289r)
Br5E HIV R ARBSR SR E IR YR

HERITE R

OBERETIEAE HIV BEREE T &R - AUTH 5T HIV RS SRR AR E M YR -
FRFE SR RRFIEAE SRE, o X ELEE T FHAL A A i A= Vet a7 %% BA EEEAYIRIR

W H #it

AU FE MEURIR EEBE AR R AT F R G AIREHESE HIV B (HIVH) RIRRE(HIV-R A - B
WS HE(EAEAS - $EHL DNA JER A 16S B (A RNA It T E SRR AT - RIS B85
BN E R T AT o

HARAEE

Kﬁﬁm%ii\ 88 BIEHMIIGIR TR - BE 430 =Z4H:(1) HIV [EMEES AT ZE SR (HIVEMetS+A
¢H;n = 30);(2) HIV BEM:/ BRI ZEETE(HIV+MetS-;B 2H;n = 28);(3) (RIS ZEEE HIV BEME IR (HIV- mets
+C4H;n = 30 o (RiigEe TEEI’W)LW%/D\I%RHEIIE;%&E#%U&J\/ J7 R 1 (ncepi - atp 1) HIERY
FRAE ©

FEERER

PrRERIGZ SRR - ZHEEIRI DM DAVIRKRSAL - FfE - Sk ~ SRR S5
B HIV (ISR SRR Z BV E WISHT - 12 HIV BESEUTH > RIS SHEaTIt > L

BEER - BEREIE HIV 5 5 AT RE A A% 2 5% SR IRTRI (NNRTIS) 1 9 E 2 H 7]
(Pls)

KHHZENT 165 rRNA FRFIEHEHITAEYHE R F 01T  {fEFTA alpha-Z A EF4 - HIV [HIEE# =
PREHMRIPIFEZ M - PERMANOVA YRR PCA DI AT beta-ZoREMERE & T > HIV [HM: & (A

H Ko B 4H) B IR A (1:(C 4H) R EA B8V 505, B2 M E I B R A I = =
Wilcoxon #4627 » A 445 C HAHEE - A UIMAHEREATFZEH RIS - EE6HE T Neisseria subflava
o [lEAN > C 4HE B ZHAY Acinetobacter gullouiae ~ Bacteroides caccae 2 Ruminococcus gnavus ¢ 3
PRt A EEMER - HTXEBME NS AN AR » XEEER T X SHMEE N —HEEr
TAEYFFERITER » TR THaMFI i R SRR S 7 2

gt



AWTFEE B TAE R BT E MR HIV ISR SRS = PRI - SitFeiedt Xt
HIV BB A RCE L - e T AT RERIAFE A SR S IERVAERHE o 2OV X ELRTE
W ERIR 3 SR o R R 2 I s £ Ee 4t Tl = -



