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Abstract

Purpose Obesity is rising among people with HIV (PLWH), sparking interest in bariatric surgery (BS) for this group. Yet,
large-scale comparative research on BS outcomes in PLWH is lacking.

Methods We performed a retrospective, matched cohort analysis in PLWH and HIV uninfected controls. Subjects were
retrieved from the Dutch Audit for Treatment of Obesity (DATO) registry. Matching (1:7 ratio) included age (+ 5-years),
sex, body-mass index (BMI) of + 3 kg/m?, surgery type, and associated health problems (AHPs) at baseline. The primary
endpoint was total weight loss percentage (%TWL) >20% achieved at 1-year post-BS. Secondary endpoints were cumulative
%TWL achieved at 2-years post-BS, a reported remission or improvement in AHPs post-BS, and surgical complications,
both at 1-year post-BS. Comparisons were performed using conditional logistic regression.

Results Twenty-seven PLWH and 168 controls were included. At 1-year post-BS, 89% PLWH achieved >20%TWL, com-
pared to 94% of controls (p =0.4). Cumulative %TWL at 2-years post-BS were 82% and 92% in PLWH and controls, respec-
tively (p=0.2). Improvement rates in hypertension and type 2 diabetes mellitus were 50% and 86% in PLWH, versus 87%
and 87% in controls. Full remission occurred in 20% and 71% of PLHIV, versus 49% and 44% of controls, respectively. No
improvement or remission was observed for dyslipidaemia in PLHIV compared to 54% improvement and 29% remission in
controls. Surgical complications were 0% in PLHIV and 13% (n=21) in controls.

Conclusion Efficacy and safety outcomes of BS were similar between PLWH and controls except for the lack of improve-
ment in dyslipidaemia in PLWH.

Keywords HIV - Bariatric surgery - Controls - TWL - Safety

Key points Introduction
o The vast majority (89%) of people living with HIV (PLWH)
achieved >20% total weight loss at 1-year post bariatric surgery. Overweight and obesity trends are increasin g across all po pula—

o PLWH showed less improvement or remission of dyslipidaemia . : . . . .
at 1-year post-BS compared to those without HIV. tions, including people living with HIV (PLWH). Nowadays,

e HIV infection did not increase the risk of surgery complications the prevalence of obesity in men and women living with HIV
up to 1-year post bariatric surgery. is about 19% and 49%, respectively [1]. The high prevalence of
obesity in PLWH is parallel to those in the general population,
because of a shared obesogenic environment [2]. Additionally,
advances in combination antiretroviral therapy (cART) have
Department of Pharmacy and Radboudumc Research significantly improved survival in PLWH allowing for similar
Institute for Medical Innovation (RIMI), Radboud University aging_driven health problems’ such as Qbesity [1’ 3] Moreover’
Medical Center, 864 Radboudumc, Geert Grooteplein 10, cART initiation is likely to contribute to weight gain in PLWH
6525 GA, Nijmegen, The Netherlands . . . L
[1, 4]. Several mechanisms of weight gain after cART initia-
tion have been proposed, including a reversal of the accelerated
catabolism characteristic of an active HIV infection, and resolu-
tion of gastrointestinal dysfunction that could adversely affect
appetite and nutrient absorption [5].
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Not limited to obesity, HIV is an independent risk factor
for cardiovascular disease (CVD) and metabolic syndromes
among other associated health problems (AHPs) [6, 7], prob-
ably due to the immune dysregulation and cART toxicity
[2, 8]. Reports show higher rates of CVD, type 2 diabetes
mellitus (T2DM), hypertension and dyslipidaemia in PLWH
on cART compared to uninfected individuals with similar
demographics [6, 7, 9—11]. As those AHPs are major fea-
tures of metabolic syndromes and core drivers of cardio-
vascular risk, it is of great importance to tackle obesity in
PLWH.

Bariatric surgery (BS) is an effective and sustainable
method for weight loss in the general population when
diet and lifestyle changes fail to achieve weight goals
[12]. Besides weight loss, BS can also improve AHPs of
obesity, such as hypertension, dyslipidaemia and T2DM
in the general population [13]. Similar results in PLWH
are yet to be fully investigated. Sharma et al. conducted
a retrospective, case—control study in 11 PLWH (455
controls) and suggested no significant difference in
short-term surgical complications or metabolic outcomes
between the groups [14]. Although this study suggested
similar BS outcomes between PLWH and the non-infected
population, it was limited by the small sample size, sin-
gle-centre nature, and lack of standardization in surgery
technique by the time of analysis. Thus, large-scale, com-
parative research in PLWH is lacking which results in a
paucity of clinical guidelines on the efficacy and safety
of performing BS in PLWH.

The aim of this study was to conduct a matched-cohort
analysis to investigate the impact of an HIV status on the
efficacy and safety outcomes of BS in the Netherlands.

Methods
Study Cohort

Adult patients (> 18 years) who underwent a primary sleeve
gastrectomy (SG) or Roux-en-Y gastric bypass (RYGB)
procedure in the Netherlands between January 2015 and
December 2022 were retrospectively identified for this anal-
ysis from the Dutch Audit for Treatment of Obesity (DATO).
DATO is a prospective, mandatory national registry for all
BS clinics in the Netherlands since 2015. All registered
patients underwent a surgical intervention due to severe
obesity (BMI >40 kg/m?), or a BMI >35 kg/m? accompa-
nied with > 1 major AHPs of obesity (hypertension, T2DM,
dyslipidaemia, obstructive sleep apnoea syndrome (OSAS),
gastroesophageal reflux disease (GERD) or musculoskel-
etal pain) [15, 16]. No informed consent was needed as this
is an opt-out registry and the study has been performed in
accordance with the ethical standards as stated in Dutch law

and the regulations of the Dutch Institute for Clinical Audit-
ing (DICA). Subjects with or without HIV were matched in
a 1:7 ratio using DATO independent input on HIV status.
Matching included age (+5 years), sex, surgical type, base-
line BMI (+3 kg/m?), and baseline status of hypertension,
T2DM and dyslipidaemia.

Data Collection and Definitions

Data collected at baseline included demographics, surgery
type and date, and relevant AHPs (cerebrovascular disease,
liver disease, kidney disease, HIV/acquired immune defi-
ciency syndrome (AIDS), hypertension, T2DM, dyslipidae-
mia, OSAS, GERD and musculoskeletal pain). Pre-operative
status of AHPs were categorized as: absent, present, present
with medication. A full description of the presence of AHPs
at baseline is depicted in Table S1 (Supplementary material).
Post-operatively, follow-up data were yearly assessed and
included weight, status of AHPs of obesity, and post-surgical
complications. Improvement and full remission of hyperten-
sion, T2DM and dyslipidaemia were defined following the
American Society for Metabolic and Bariatric Surgery [17],
and summarized in Table S2 in the Supplementary. Surgical
complications were categorized into short-term (< 30 days),
or long-term (> 30 days), as well as minor or major com-
plications according to Clavien-Dindo classification [18].
Also, days of hospital stay post-surgery, and readmission
or intensive care unit (ICU) administration for a surgical
complication were assessed.

Primary and Secondary Endpoints

The primary endpoint was to compare weight reduc-
tion between PLWH and the uninfected controls at 1 year
post-BS. Achieving a percentage of total weight loss
(%TWL)>20% at 1-year post-BS is currently recommended
to measure the weight loss efficacy post-BS and, therefore,
was used for this analysis [17, 19]. The %TWL was calcu-
lated using the following formula:

Pre operative weight — Post operative weight

% 100%[19].

Pre operative weight

Secondary endpoints were the cumulative %TWL at
2-years post-BS, the incidence of improvement or full
remission of hypertension, T2DM and dyslipidaemia, and
the incidence of short- and long-term surgical complica-
tions represented by the overall number of complications,
grade of complication, the need for hospital readmission
or ICU admission for these complications, all at 1-year
post-BS.
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Statistical Analysis

Descriptive statistics were used to summarize the base-
line characteristics of the patients. Normally distrib-
uted, continuous variables were displayed as a mean
with standard deviation (SD), while non-normal dis-
tributed variables were displayed as the median with
interquartile range (IQR). Categorical variables were
displayed as counts and percentages and were compared
using descriptive statistics. Independent samples t-test
was used to compare continuous variables. Conditional
logistic regression analysis was used to determine
the association between an HIV infection and %TWL
above or below 20%, displayed an odds ratio (OR) with
95% confidence interval (CI). Significance was set at
p <0.05. Data analysis and visualization were done
using SPSS v27 (IBM Corp., Armonk, NY, USA) and
GraphPad Prism v9.

Results
Subject Characteristics

52,455 adult patients who underwent an RYGB or SG
procedure in the Netherlands between January 2015 and
December 2022 were registered in DATO dataset. After
removing duplicates, patients with missing baseline or
1-year follow up data, 37,547 patients remained. Twenty-
eight subjects had an HIV indication confirmed by a PCR
test. One subject with HIV was excluded because there
were no available matched controls due to a relatively
young age (18-years) and extremely high BMI (> 60 kg/
m?). Maintaining the ratio of 1:7 matched controls was
not possible for 4 individuals with HIV, therefore, fewer
matches (1, 1, 2, and 3 matches) were found and added
to the dataset. A total of 27 PLWH and 168 matched con-
trols were included. Inclusion strategy is shown in Fig. 1.

DATO cohort
(n=52,455)
Excluded
(n =14,5908)
> ¢ Duplicates (n=976)
e <1year of follow-up data (n=13,720)
* Missing baseline data (n=212)
c
]
E
S
c
w
Eligible patients
(n=37,547)
Included in people with Included in uninfected
HIV group group (controls)
(n=28) (n=37,519)
1:7 matching by age (+5), BMI (£3), Sex , type of surgery and
associated health problems

el
2
< Excluded Excluded

e Unmatched cases (n=1)

A

e Unmatched controls  (n=37,351)

People with HIV group

(n=27)

Uninfected (control)
group
(n=168)

Fig. 1 Flow chart showing the processing of the original dataset into the population of this study
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Table 1 Characteristics of the Variable People living with HIV Uninfected controls
study cohorts (N=27) (N=168)
Median age at surgery, years (IQR) 49 (42-55) 49 (44-54)
Sex, n (%)
Male 11 (40.7) 66 (39.3)
Female 16 (59.3) 102 (60.7)

Median preoperative weight, kg (IQR)
Median preoperative BMI, kg/m? (IQR)

Type of surgery, n (%)

117.6 (103.1-140.0)
41.33 (37.99-47.33)

122.1 (112.2-140.2)
41.26 (39.05-46.48)

SG 13 (48.1) 76 (45.2)
RYGB 14 (51.9) 92 (54.8)
Preoperative AHPs, n (%)
Hypertension 10 (37.0) 53 (31.6)
T2DM 7(25.9) 45 (26.8)
Dyslipidaemia 9(33.3) 48 (28.6)
Additional unmatched AHPs, n (%)
GERD 4(14.8) 28 (16.7)
OSAS 7(25.9) 47 (25.0)
Musculoskeletal pain 7(25.9) 83 (49.4)
Cerebrovascular disease 1(3.7) 74.2)
Liver disease 1(3.7) 0 (0.0)
Kidney disease 1(3.7) 1(0.6)
AHPs associated health problems
Table 2 Total weight loss at Cohort 1-year post-surgery 2-years post-surgery
1 and 2-years post-surgery in
people with and without HIV >20% TWL,n (%) OR (95% CI)* >20% TWL,n (%) OR (95% CI)*
People living with HIV 24 (89%) 0.5 (0.13-2.0) 22 (81.5%) 0.5(0.2-1.4)
Uninfected Controls 158 (94%) Reference 154 (91.7%) Reference

*Conditional logistic regression analysis

Median age was 49 years for both populations. None of
the matched baseline variables differed between the study
groups (p=0.8 to 0.99). Among the unmatched AHPs, a
greater proportion of the uninfected controls had muscu-
loskeletal pain at baseline. Full cohort characteristics are
depicted in Table 1.

Weight Loss Post-BS

Eighty-nine percent (n=24) of PLWH achieved a TWL >20%
at 1-year post-BS compared to 94% (n=158) of controls. At
2-years post-BS, these percentages decreased to 81.5% and
91.7% for PLWH and controls, respectively. Incidence of
achieving a TWL >20% was not statistically different between
people with or without HIV at 1- and 2-year post-surgery. Mean
percentage TWL (SD) was comparable between the two groups
at 1-year post-BS (29.9% (10.9) in PLWH and 29.8% (6.7)
in controls), while it was slightly lower in PLWH at 2-years
post-BS (27.6% (12.9)) than in controls (30% (8.5)). Mean

Table 3 Improvement and remission of associated health problems at
1-year post-BS

Uninfected controls
(N=168)

People living
with HIV
(N=27)

Improvement of associated health problems, n/N (%)

Hypertension 5/10 (50.0) 46/53 (86.8)
Diabetes mellitus type 2 6/7 (85.7) 39/45 (86.7)
Dyslipidaemia 0/9 (0.0) 26/48 (54.2)
Remission of associated health problems, n/N (%)

Hypertension 2/10 (20.0) 26/53 (49.1)
Diabetes mellitus type 2 5/7 (71.4) 20/45 (44.4)
Dyslipidaemia 0/9 (0.0) 14/48 (29.2)

differences in percentage of TWL were not statistically sig-
nificant between the two groups at 1 or 2-years post-BS, even
when patients were stratified by surgery type (Figures S1-S2,
supplementary material, p value=0.2) (Tables 2 and 3).
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Improvement in AHPs of Obesity

After one year, 5 out of 10 PLWH (50%) had an improve-
ment of their hypertension compared to 46/53 (86.8%) in
controls. Hypertension remission occurred in 2 subjects
with HIV (20%) versus 26 (49.1%) in controls at the end
of the year. Improvement of T2DM was similarly high in
PLWH (85.7%) and controls (86.7%). Interestingly, rates
of T2DM remission at 1-year post-BS were slightly higher
in PLWH (5/7, 71.4%) compared to 20/45 (44.4%) in unin-
fected controls, although numbers of PLWH were low.
There was no improvement or remission in dyslipidaemia
among PLWH at 1-year post-BS, while 26 (54.2%) unin-
fected controls had an improvement in dyslipidaemia, and
14 (29.2%) had a full remission. Due to the low number
of events per AHP in PLWH (n < 10), descriptive statistics
were used to describe improvement and remission rather
than conditional logistic regression.

Surgical Complications

There were no reported surgical complications in PLWH
at 1-years post-BS. However, in the uninfected controls,
21 subjects (12.5%) presented with at least one surgery
complication. Of these, 11 subjects presented short-term,
and 10 presented long-term complications. No grade IV
or V events were reported (Clavien Dindo Classification).
Table S3 summarizes all reported surgical complications
in this analysis.

Discussion

This study aimed to evaluate the efficacy and safety out-
comes of BS in Dutch PLWH compared to uninfected
matched controls. The presence of HIV did not result in a
statistically significant difference in short-term weight loss
post-BS nor increased the risk of surgery complications.

A large majority in both study groups achieved >20%
TWL at 1-year post-BS in our analysis. Mean %TWL (SD)
at 1-year post-BS was comparable across groups at around
29.9% (10.90) versus 29.8% (6.67). These values of %TWL
were similar in other studies conducted in the general popu-
lation showing a mean %TWL at 1-year follow-up between
24.2-37.1% after RYGB, and between 26.3-34.8% after SG
[20]. At 2-years post-BS, %TWL in PLWH was not statis-
tically different from that of the uninfected controls. This
observation is important because multiple first line cART
options as well as low CD4" T-cell count during HIV infec-
tion are associated with weight gain in PLWH [14]. Never-
theless, our analysis suggested that these risk factors do not

@ Springer

significantly influence the weight loss outcomes in PLWH
up to 2-years of follow-up.

The improvement and remission rates of two major obe-
sity AHPs, hypertension and T2DM, but not dyslipidaemia,
were comparable between the two cohorts in this analysis.
A study published in 2018 showed similar differences in
remission of AHPs between 11 PLWH and their matched
uninfected controls. Yet, higher rates of T2DM remission
were observed in PLWH in our analysis which is unlikely
to be clinically significant and could be attributed mainly to
the smaller sample size for the PLWH cohort.

The same study also reported comparable rates of dys-
lipidaemia remission at 1-year post-BS [14] which we did
not detect in our PLWH cohort. This could be attributed to
the lipid disruption effect of some newer cART that were
available for PLWH during the period of our analysis. A
multivariate analysis on a large cohort (n=2343) reported
that starting cART containing the newer antiretrovirals,
elvitegravir and tenofovir alafenamide fumarate, was associ-
ated with a significantly higher risk of hypercholesterolemia
[adjusted hazard ratio (HR) of 4.12], hypertriglyceridemia
(adjusted HR, 1.69), and high LDL-C (adjusted HR of 4.60)
compared to those who started older agents, efavirenz and
tenofovir disoproxil fumarate [21]. Although the effect of
elvitegravir and tenofovir alafenamide fumarate on the lipid
profile has been confirmed by another study [22], a wide
generalization of this observation to all newer cART options
is not evidenced.

We did not find any documented surgical complication
in PLWH, while 22/168 non-infected patients had a surgical
complication. Similarly, McCarty et al. showed similar in-hos-
pital mortality and of postprocedural complications between
patients with and without HIV [23]. Another study demon-
strated similar results regarding post-operative complications
[14]. Although our results are in consistence with the litera-
ture, a reporting bias is plausible as PLWH may report some
complications to their HIV physician rather than the bariatric
surgeon and thus, will not be reported in our database.

Our study has few limitations. Matching was done on
major cofounders known to alter BS outcomes, thus limit-
ing confounding bias. Yet, there is a possibility of a residual
confounding effect that we could not cover via our match-
ing, as some covariates i.e., CD4" T-cell count and type of
HIV treatment, were not recorded in the dataset. The lack
of data on HIV treatment may limit the interpretation of
how these treatments contribute to higher incidence of AHPs
such as dyslipidaemia or T2DM. Besides, information such
as weight management methods, lifestyle modification and
pharmacotherapies, which could influence weight loss out-
come post-BS, were not available. Additionally, the selection
of patients who had the surgery in 2018 onwards did not
allow for a longer follow-up in this analysis. However, this
was chosen because since 2018 the BS procedure has been
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fully standardized in the Netherlands, which reduced the
effect of surgery technique on the final outcomes. Another
limitation for this study was the small sample size which
particularly restricts the statistical comparison of AHPs
remission or improvement between HIV positive and nega-
tive populations. Nevertheless, people living with HIV
who undergo bariatric surgery is considered a small special
population, with this study being the biggest comparative
study in the literature. Furthermore, this analysis included
prospectively registered data from all eighteen bariatric cen-
tres in the Netherlands. This minimizes the possible bias of
single-centre studies and allows better generalizability of
Dutch clinical practices.

In conclusion, our matched-cohort analysis demonstrated
that BS was associated with similar short-term weight loss
among people with or without HIV and no increased risk of
surgical complications. Improvement and remission of AHPs
of obesity at 1-year post-BS was comparable between both
groups except for dyslipidaemia in PLWH where no improve-
ment or remission was documented up to 1-year post-BS.
These findings indicate that BS does not present a greater
risk of reduced efficacy or compromised safety in people with
HIV compared to matched individuals without HIV.

Supplementary Information The online version contains supplemen-
tary material available at https://doi.org/10.1007/s11695-024-07126-3.

Funding There was no specific funding for this research.

Data Availability Data are available upon request from DATO research
department.

Declarations
Ethical Approval For this type of study formal consent is not required.
Informed Consent Informed consent does not apply.

Conflict of Interest No conflicts of interest.

Open Access This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long
as you give appropriate credit to the original author(s) and the source,
provide a link to the Creative Commons licence, and indicate if changes
were made. The images or other third party material in this article are
included in the article’s Creative Commons licence, unless indicated
otherwise in a credit line to the material. If material is not included in
the article’s Creative Commons licence and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will
need to obtain permission directly from the copyright holder. To view a
copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.

References

1. Kaip EA, Nguyen NY, Cocohoba JM. Antiretroviral therapy
efficacy post-bariatric weight loss surgery: A case series of

persons living with human immunodeficiency virus. Obes Surg.
2022;32(5):1523-30.

2. Bailin SS, et al. Obesity and weight gain in persons with HIV.
Curr HIV/AIDS Rep. 2020;17(2):138-50.

3. Klein MB. Living longer with HIV: gains for some but not for all.
Lancet HIV. 2023;10(5):e275-6.

4. Cimino C, et al. Antiretroviral considerations in HIV-infected
patients undergoing bariatric surgery. J Clin Pharm Ther.
2018;43(6):757-67.

5. Berenguer J, et al. Obesity-related single-nucleotide polymor-
phisms and weight gain following first-line antiretroviral therapy.
Clin Infect Dis. 2023;76(6):977-85.

6. Kumar S, Samaras K. The impact of weight gain during HIV treat-
ment on risk of pre-diabetes, diabetes mellitus, cardiovascular dis-
ease, and mortality. Front Endocrinol (Lausanne). 2018;27(9):705.

7. Akbari K, et al. The effect of bariatric surgery on patients with
HIV infection: a literature review. Obes Surg. 2018;28(8):2550-9.

8. Sarkar S, Brown TT. Diabetes in people with HIV. Curr Diab Rep.
2021;21(5):13.

9. Brown TT, et al. Antiretroviral therapy and the prevalence and
incidence of diabetes mellitus in the multicenter AIDS cohort
study. Arch Intern Med. 2005;165(10):1179-84.

10. Tilahun A, et al. Prevalence and predictors of dyslipidemia
among HAART treated and HAART naive HIV positive clients
attending Debre Tabor Hospital, Debre Tabor, Ethiopia. Heliyon.
2022;8(11):e11342.

11. Masenga SK, et al. Patho-immune mechanisms of hypertension in HIV:
a systematic and thematic review. Curr Hypertens Rep. 2019;21(7):56.

12. Schiavon CA, et al. Effects of bariatric surgery in obese patients
with hypertension: the GATEWAY randomized trial (gastric
bypass to treat obese patients with steady hypertension). Circula-
tion. 2018;137(11):1132-42.

13. Caiazzo R, et al. Future of bariatric surgery beyond simple weight
loss: metabolic surgery. J Visc Surg. 2023;160:S55-62.

14. Sharma G, et al. Comparative outcomes of bariatric surgery in
patients with and without human immunodeficiency virus. Obes
Surg. 2018;28(4):1070-9.

15. DICA. Dutch audit for treatment of obesity. Available from:
https://dica.nl/dato/home. Accessed 05 Feb 2023.

16. Poelemeijer YQ, Liem RS, Nienhuijs SW. A dutch nationwide
bariatric quality registry: DATO. Obes Surg. 2018;28(6):1602-10.

17. Brethauer SA, et al. Standardized outcomes reporting in metabolic
and bariatric surgery. Surg Obes Relat Dis. 2015;11(3):489-506.

18. DICA. Jaarrapportage 2016: bariatrische chirurgie. Avail-
able from: https://dica.nl/medica/993/DICA-2016-jaarverslag.
pdf/. Accessed 05 Feb 2023.

19. Corcelles R, et al. Total weight loss as the outcome measure of choice
after roux-en-y gastric bypass. Obes Surg. 2016;26(8):1794-8.

20. van Rijswijk AS, et al. What is weight loss after bariatric surgery
expressed in percentage total weight loss (%TWL)? Sys Rev Obes
Surg. 2021;31(8):3833-47.

21 SunL, et al. Higher risk of dyslipidemia with coformulated elvite-
gravir, cobicistat, emtricitabine, and tenofovir alafenamide than
efavirenz, lamivudine, and tenofovir disoproxil fumarate among
antiretroviral-naive people living with HIV in China. J Acquir
Immune Defic Syndr. 2022;91(S1):S8-15.

22. Kim J, et al. Weight gain and lipid profile changes in koreans with
human immunodeficiency virus undergoing integrase strand transfer
inhibitor-based regimens. Infect Chemother. 2022;54(3):419-32.

23. McCarty TR, et al. Safety of bariatric surgery in morbidly obese patients
with human immunodeficiency virus: a nationwide inpatient sample anal-
ysis, 2004-2014. Bariatr Surg Pract Patient Care. 2020;15(3):116-23.

Publisher's Note Springer Nature remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.

@ Springer


https://doi.org/10.1007/s11695-024-07126-3
http://creativecommons.org/licenses/by/4.0/
https://dica.nl/dato/home
https://dica.nl/medica/993/DICA-2016-jaarverslag.pdf/
https://dica.nl/medica/993/DICA-2016-jaarverslag.pdf/

	Efficacy and Safety of Bariatric Surgery in Dutch People Living with HIV: a Retrospective Matched Cohort Analysis
	Abstract
	Purpose 
	Methods 
	Results 
	Conclusion 

	Introduction
	Methods
	Study Cohort
	Data Collection and Definitions
	Primary and Secondary Endpoints
	Statistical Analysis

	Results
	Subject Characteristics
	Weight Loss Post-BS
	Improvement in AHPs of Obesity
	Surgical Complications

	Discussion
	References


