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Summary

As policies built on “Undetectable = Untransmittable” become more popular, use of durable viral 

suppression (DVS) as an outcome in analyses is increasing. We identified a case series of recent 

HIV-related publications that study the DVS outcome. The majority did not distinguish between a 

definition of DVS and the operationalization of that definition. Clearer discussion of DVS, 

including a formal definition, is needed to ensure better comparability across studies and 

ultimately better public health outcomes.
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Among persons living with HIV (PLWH), one goal of HIV care and treatment is achieving 

an undetectable viral load. Viral suppression confers benefits at both the individual and 

public health-level[1-4]. Strong evidence supports that PLWH cannot sexually transmit HIV 

to others when their viral load is ≤200 HIV RNA copies/mL and they have been adherent to 

antiretroviral therapy for at least 6 months – a finding summarized by the now widely used 

expression “Undetectable = Untransmittable” or “U=U”[5,6].

In the context of data demonstrating the importance of achieving and maintaining a 

suppressed viral load[5,7], there has been increasing interest in measuring so-called durable 

(or sustained) viral suppression (DVS) in clinical and epidemiologic studies[8,9]. A person 

might be classified as having DVS if all viral loads taken during a period (typically 2-4 viral 

loads per calendar year, though many individuals have only one per calendar year[10,11]) 
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were suppressed. However, initial reading of the literature suggests that scientists have not 

settled on a formal definition of DVS, which is essential for comparison across studies.

To explore this issue, we conducted a PubMed search of HIV-related publications from 

highly-cited journals that publish HIV-related research and identified 10 recent papers (as of 

05/15/2019) that used durable viral suppression as an outcome and met additional search 

criteria (see Appendix for details). Our goal was to use this case series – a small convenience 

sample of 10 published papers – to illustrate the infrequency of clearly-stated DVS 

definitions by examining whether investigators provided two characteristics: 1) the definition 
of DVS that they want to measure and 2) the operationalization of that definition used for 

classifying individuals as having DVS or not.

All 10 papers provided an operationalized definition. The majority (8/10) classified the 

outcome as all viral loads suppressed during a period (based on calendar time or anchored 

by timing of an individual’s viral load results; Table 1[9,12-20]). The remaining two 

classified the outcome as “repeated HIV RNA measurements below the limit of 

quantification”[15] and “HIV viral loads <200 copies/mL at the last two test results in the 

12-month measurement period”[16].

Only 2/10 papers suggested an underlying definition for DVS that they aimed to measure, 

thus distinguishing between the definition and the way in which that definition was 

operationalized for analysis[17,20]. Of these two papers, Enns et al. provides the more 

explicit distinction stating (emphasis added) “Sustained viral suppression was defined as 

being virally suppressed at last viral load and having evidence of consistent viral suppression 
for at least 12 months prior…Thus, to be classified as having achieved sustained viral 

suppression, patients must have had a viral load of ≤ 200 copies/mL at least 12 months prior 

to their last…test, as well as suppressed status on any intervening …test results.” The other 

definition by Nwangwu-ike et al. was similar (“consistent viral suppression during the past 

12 months”).

Strictly read, the classification (i.e., the operationalized definition) given by Enns et al. 

would hold if there were zero, or eight, or 18 intervening viral load tests. Under such a 

classification, if the probability of correctly classifying a person with viral suppression as 

virally suppressed is p (a constant attribute of the assay), a person who truly had DVS and 

received N tests over a given period would have a risk of being found to be “not having 

DVS” of (1-p)N, assuming independent errors. In such a situation, the risk of falsely 
classifying an individual with DVS as not having DVS will increase with the number of viral 
load tests that person receives. Only one paper in our search discussed that the probability of 

misclassifying DVS could vary by test frequency[9]. In other words, differential 

misclassification of DVS by number of tests needs to be considered whenever DVS is used 

or interpreted.

In summary, we found that most studies (8/10) did not articulate an underlying definition of 

DVS, and therefore did not make a distinction between the definition of DVS and the way in 

which DVS was classified in analysis. The two studies that did make a distinction both 
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defined the underlying definition of DVS as consistent viral suppression, without specifying 

how many tests, or at what interval, constituted consistency.

Clarification and consensus concerning the underlying definition of DVS is needed for 

several reasons. First, the adequacy of operationalized DVS classifications can only be 

evaluated if there exists a clearly-defined, underlying construct of interest. Then, DVS 

classifications can be evaluated in terms of their departure from the “true” construct and 

details of the potential classifications can be thoughtfully debated. One challenge will be 

how to account for viral “blips”, which if >200 HIV RNA copies/mL and captured by a viral 

load test would exclude an individual from being categorized as having DVS under most 

classification strategies. While “blips” have little clinical significance, co-occurrence of a 

blip and an event that has potential for HIV transmission could be problematic[21,22]. Of 

note, the preferred operationalization of the DVS definition might depend on the intended 

use of DVS in a particular setting (e.g., clinical compared with research use). Specifically, 

preference for whether a classification strategy maximizes sensitivity or specificity may be 

context-dependent. Second, evidence suggests that maintaining suppression (measured by 

the current recommended viral load testing frequency) is sufficient for preventing HIV 

transmission between serodiscordant couples[7]. However, the measurement gold standard 

implied by the underlying definition (e.g., measuring daily viral suppression is arguably the 

gold standard corresponding to the hypothetical underlying definition “every day 

suppressed”) is essential information for evaluating misclassification of operationalized DVS 

estimates, even if said gold standard were infeasible to implement in practice. Finally, a clear 

definition will allow for explicit discussion of the assumptions implied by various DVS 

classifications and enable future work examining whether misclassified DVS estimates vary 

by patient or provider characteristics.

The benefits promised by U=U have been met with great enthusiasm and an increase in the 

use (and call for use) of so-called durable viral suppression measures for examining health 

outcomes. We hope this brief communication spurs more thorough discussion of the 

definition of DVS.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.

Acknowledgements

Study concept and design: K.D., D.W.; literature review analysis: K.D., H.L.; data interpretation: all authors; 
drafting of manuscript: K.D., D.W.; revisions of manuscript: all authors; final approval of manuscript: all authors.

This work was supported by the National Institute of Allergy and Infectious Diseases at the National Institutes of 
Health (NIH) [grant number K08AI136644 to Kathleen A. McManus]. The content is solely the responsibility of 
the authors and does not necessarily represent the official views of the NIH.

Dr. McManus reports an investigator-initiated research grant from Gilead Sciences, Inc. and stock ownership in 
Gilead Sciences, Inc. For the remaining authors none were declared.

DIEPSTRA et al. Page 3

AIDS. Author manuscript; available in PMC 2021 September 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



References

1. Rodríguez B, Sethi AK, Cheruvu VK, Mackay W, Bosch RJ, Kitahata M, et al. Predictive value of 
plasma HIV RNA level on rate of CD4 T-cell decline in untreated HIV infection. J Am Med Assoc 
Published Online First: 2006. doi:10.1001/jama.296.12.1498

2. Mellors JW, Margolick JB, Phair JP, Rinaldo CR, Detels R, Jacobson LP, et al. Prognostic value of 
HIV-1 RNA, CD4 cell count, and CD4 cell count slope for progression to AIDS and death in 
untreated HIV-1 infection [6]. J. Am. Med. Assoc 2007. doi:10.1001/jama.297.21.2349

3. Quinn TC, Wawer MJ, Sewankambo N, Serwadda D, Li C, Wabwire-Mangen F, et al. Viral load and 
heterosexual transmission of human immunodeficiency virus type 1. N Engl J Med Published 
Online First: 2000. doi:10.1056/NEJM200003303421303

4. Lundgren JD, Babiker AG, Gordin F, Emery S, Grund B, Sharma S, et al. Initiation of antiretroviral 
therapy in early asymptomatic HIV infection. N Engl J Med Published Online First: 2015. 
doi:10.1056/NEJMoa1506816

5. Eisinger RW, Dieffenbach CW, Fauci AS. HIV viral load and transmissibility of HIV infection 
undetectable equals untransmittable. JAMA - J. Am. Med. Assoc 2019. doi:10.1001/
jama.2018.21167

6. Undetectable = Untransmittable ∣ United States ∣ Prevention Access. https://
www.preventionaccess.org/undetectable (accessed 29 Mar2020).

7. LeMessurier J, Traversy G, Varsaneux O, Weekes M, Avey MT, Niragira O, et al. Risk of sexual 
transmission of human immunodeficiency virus with antiretroviral therapy, suppressed viral load 
and condom use: A systematic review. CMAJ Published Online First: 2018. doi:10.1503/
cmaj.180311

8. Crepaz N, Tang T, Marks G, Mugavero MJ, Espinoza L, Hall HI. Durable Viral Suppression and 
Transmission Risk Potential among Persons with Diagnosed HIV Infection: United States, 
2012-2013. Clin Infect Dis Published Online First: 2016. doi:10.1093/cid/ciw418

9. Robertson MM, Penrose K, Irvine MK, Robbins RS, Kulkarni S, Braunstein SL, et al. Impact of an 
HIV Care Coordination Program on Durable Viral Suppression. J Acquir Immune Defic Syndr 
Published Online First: 2019. doi:10.1097/QAI.0000000000001877

10. Plasma HIV-1 RNA (Viral Load) and CD4 Count Monitoring ∣ Laboratory Testing ∣ Adult and 
Adolescent ARV ∣ AIDSinfo. https://aidsinfo.nih.gov/guidelines/html/1/adult-and-adolescent-
arv/458/plasma-hiv-1-rna--viral-load--and-cd4-count-monitoring (accessed 29 Mar2020).

11. Crepaz N, Tang T, Marks G, Hall HI. Changes in viral suppression status among US HIV-infected 
patients receiving care. AIDS Published Online First: 2017. doi:10.1097/QAD.0000000000001660

12. Jefferson KA, Kersanske LS, Wolfe ME, Braunstein SL, Haardörfer R, Des Jarlais DC, et al. Place-
based predictors of HIV viral suppression and durable suppression among heterosexuals in New 
York city. AIDS Care - Psychol Socio-Medical Asp AIDS/HIV Published Online First: 2019. 
doi:10.1080/09540121.2018.1545989

13. Nyaku M, Beer L, Shu F. Non-persistence to antiretroviral therapy among adults receiving HIV 
medical care in the United States. AIDS Care - Psychol Socio-Medical Asp AIDS/HIV Published 
Online First: 2019. doi:10.1080/09540121.2018.1533232

14. Chowdhury P, Beer L, Shouse RL, Bradley H. Brief Report: Clinical Outcomes of Young Black 
Men Receiving HIV Medical Care in the United States, 2009-2014. J Acquir Immune Defic Syndr 
Published Online First: 2019. doi:10.1097/QAI.0000000000001987

15. Gulhati V, Soo J, Ransy DG, Brophy J, Kakkar F, Bitnun A, et al. Brief Report: Higher Levels of 
Angiopoietin-1 Are Associated with Early and Sustained Viral Suppression in Children Living 
with Vertically Acquired HIV. J Acquir Immune Defic Syndr Published Online First: 2019. 
doi:10.1097/QAI.0000000000001955

16. Byrd KK, Hou JG, Bush T, Hazen R, Kirkham H, Delpino A, et al. Adherence and Viral 
Suppression Among Participants of the Patient-centered Human Immunodeficiency Virus (HIV) 
Care Model Project: A Collaboration Between Community-based Pharmacists and HIV Clinical 
Providers. Clin Infect Dis Published Online First: 2020. doi:10.1093/cid/ciz276

DIEPSTRA et al. Page 4

AIDS. Author manuscript; available in PMC 2021 September 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

https://www.preventionaccess.org/undetectable
https://www.preventionaccess.org/undetectable
https://aidsinfo.nih.gov/guidelines/html/1/adult-and-adolescent-arv/458/plasma-hiv-1-rna--viral-load--and-cd4-count-monitoring
https://aidsinfo.nih.gov/guidelines/html/1/adult-and-adolescent-arv/458/plasma-hiv-1-rna--viral-load--and-cd4-count-monitoring


17. Enns EA, Reilly CS, Horvath KJ, Baker-James K, Henry K. HIV Care Trajectories as a Novel 
Longitudinal Assessment of Retention in Care. AIDS Behav Published Online First: 2019. 
doi:10.1007/s10461-019-02450-7

18. Beattie CM, Wiewel EW, Zhong Y, Brown PA, Braunstein SL, Pamela Farquhar X, et al. Multilevel 
Factors Associated with a Lack of Viral Suppression Among Persons Living with HIV in a 
Federally Funded Housing Program. AIDS Behav Published Online First: 2019. doi:10.1007/
s10461-019-02399-7

19. Lemons A, DeGroote N, Peréz A, Craw J, Nyaku M, Broz D, et al. Opioid misuse among HIV-
Positive adults in medical care: Results from the medical monitoring project, 2009-2014. In: 
Journal of Acquired Immune Deficiency Syndromes.; 2019. doi:10.1097/QAI.0000000000001889

20. Nwangwu-Ike N, Frazier EL, Crepaz N, Tie Y, Sutton MY. Racial and ethnic differences in viral 
suppression among HIV-positive women in care. In: Journal of Acquired Immune Deficiency 
Syndromes.; 2018. doi:10.1097/QAI.0000000000001779

21. Havlir D V, Bassett R, Levitan D, Gilbert P, Tebas P, Collier AC, et al. Prevalence and predictive 
value of intermittent viremia with combination HIV therapy. J Am Med Assoc Published Online 
First: 2001. doi:10.1001/jama.286.2.171

22. Saag MS. What’s All This Fuss I Hear About Viral “Blips”? Clin Infect Dis Published Online 
First: 2019. doi:10.1093/cid/ciz937

DIEPSTRA et al. Page 5

AIDS. Author manuscript; available in PMC 2021 September 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

DIEPSTRA et al. Page 6

Ta
b

le
 1

.

D
ur

ab
le

 v
ir

al
 s

up
pr

es
si

on
 c

la
ss

if
ic

at
io

ns
 a

nd
 p

re
se

nc
e 

of
 a

 d
is

tin
ct

io
n 

be
tw

ee
n 

un
de

rl
yi

ng
 d

ef
in

iti
on

 a
nd

 o
pe

ra
tio

na
liz

ed
 d

ef
in

iti
on

 o
f 

du
ra

bl
e 

vi
ra

l 

su
pp

re
ss

io
n 

in
 te

n 
re

ce
nt

 H
IV

-r
el

at
ed

 a
rt

ic
le

s.

A
rt

ic
le

R
el

ev
an

t
ou

tc
om

e 
of

in
te

re
st

O
ut

co
m

e 
cl

as
si

fi
ca

ti
on

 in
 a

na
ly

si
s

D
ur

ab
le

 v
ir

al
su

pp
re

ss
io

n
cl

as
si

fi
ca

ti
on

 t
yp

e

V
ir

al
 lo

ad
 f

re
qu

en
cy

 u
se

d 
as

 a
cr

it
er

io
n 

fo
r 

ei
th

er
 D

V
S/

SV
S

ou
tc

om
e 

de
te

rm
in

at
io

n 
or

an
al

yt
ic

 s
am

pl
e 

in
cl

us
io

n?

D
is

ti
nc

ti
on

 
be

tw
ee

n
th

e 
de

fi
ni

ti
on

 
an

d 
th

e
op

er
at

io
na

liz
ed

ve
rs

io
n 

of
 

de
fi

ni
ti

on
us

ed
 fo

r 
cl

as
si

fi
ca

ti
on

?

D
et

ai
ls

 o
f 

di
st

in
ct

io
n

if
 a

pp
lic

ab
le

Je
ff

er
so

n 
et

 a
l. 

Pl
ac

e-
ba

se
d 

pr
ed

ic
to

rs
 o

f 
H

IV
 v

ir
al

 
su

pp
re

ss
io

n 
an

d 
du

ra
bl

e 
su

pp
re

ss
io

n 
am

on
g 

he
te

ro
se

xu
al

s 
in

 N
ew

 Y
or

k 
C

ity
D

ur
ab

le
 v

ir
al

 
su

pp
re

ss
io

n

A
ch

ie
vi

ng
 th

e 
fo

llo
w

in
g 

w
ith

in
 1

2 
m

on
th

s 
of

 H
IV

 d
ia

gn
os

is
: "

(A
) 

ha
d 

at
 

le
as

t t
w

o 
su

pp
re

ss
ed

 (
≤2

00
 c

c/
m

L
) 

vi
ra

l 
lo

ad
 te

st
s 

th
at

 w
er

e 
at

 le
as

t 9
0 

da
ys

 
ap

ar
t f

ro
m

 o
ne

 a
no

th
er

 w
ith

 n
o 

in
te

rv
en

in
g 

un
su

pp
re

ss
ed

 (
>

20
0 

cc
/m

L
) 

vi
ra

l l
oa

d 
te

st
s,

 a
nd

 (
B

) 
ha

d 
no

 
un

su
pp

re
ss

ed
 v

ir
al

 lo
ad

 te
st

s 
af

te
r 

th
ey

 
ha

d 
ac

hi
ev

ed
 d

ur
ab

le
 v

ir
al

 s
up

pr
es

si
on

"

A
ll 

re
su

lts
 

su
pp

re
ss

ed
 d

ur
in

g 
tim

e 
pe

ri
od

Y
es

; "
at

 le
as

t t
w

o 
su

pp
re

ss
ed

" 
re

qu
ir

ed
 to

 b
e 

co
ns

id
er

ed
 d

ur
ab

le
N

o

N
ya

ku
 e

t a
l. 

N
on

-p
er

si
st

en
ce

 to
 

an
tir

et
ro

vi
ra

l t
he

ra
py

 a
m

on
g 

ad
ul

ts
 r

ec
ei

vi
ng

 H
IV

 m
ed

ic
al

 
ca

re
 in

 th
e 

U
ni

te
d 

St
at

es
Su

st
ai

ne
d 

vi
ra

l 
su

pp
re

ss
io

n

"a
ll 

vi
ra

l l
oa

ds
 d

oc
um

en
te

d 
in

 th
e 

pa
tie

nt
’s

 m
ed

ic
al

 r
ec

or
d 

as
 u

nd
et

ec
ta

bl
e 

or
 <

20
0 

co
pi

es
/m

L
 d

ur
in

g 
th

e 
pa

st
 1

2 
m

on
th

s"

A
ll 

re
su

lts
 

su
pp

re
ss

ed
 d

ur
in

g 
tim

e 
pe

ri
od

Y
es

; a
t l

ea
st

 o
ne

 v
ir

al
 lo

ad
 r

es
ul

t 
re

qu
ir

ed
 to

 b
e 

co
ns

id
er

ed
 s

us
ta

in
ed

N
o

C
ho

w
dh

ur
y 

et
 a

l. 
C

lin
ic

al
 

ou
tc

om
es

 o
f 

yo
un

g 
B

la
ck

 m
en

 
re

ce
iv

in
g 

H
IV

 m
ed

ic
al

 c
ar

e 
in

 
th

e 
U

ni
te

d 
St

at
es

, 2
00

9–
20

14
D

ur
ab

le
 v

ir
al

 
su

pp
re

ss
io

n

"a
ll 

vi
ra

l l
oa

d 
m

ea
su

re
m

en
ts

 
do

cu
m

en
te

d 
un

de
te

ct
ab

le
 (

<
20

0 
co

pi
es

/m
L

) 
in

 th
e 

pa
st

 1
2 

m
on

th
s"

A
ll 

re
su

lts
 

su
pp

re
ss

ed
 d

ur
in

g 
tim

e 
pe

ri
od

Y
es

; a
t l

ea
st

 o
ne

 v
ir

al
 lo

ad
 r

es
ul

t 
re

qu
ir

ed
 to

 b
e 

co
ns

id
er

ed
 d

ur
ab

le
N

o

G
ul

ha
ti 

et
 a

l. 
H

ig
he

r 
le

ve
ls

 o
f 

an
gi

op
oi

et
in

-1
 a

re
 a

ss
oc

ia
te

d 
w

ith
 e

ar
ly

 a
nd

 s
us

ta
in

ed
 v

ir
al

 
su

pp
re

ss
io

n 
in

 c
hi

ld
re

n 
liv

in
g 

w
ith

 v
er

tic
al

ly
 a

cq
ui

re
d 

H
IV

Pr
op

or
tio

n 
of

 
lif

e 
w

ith
 

su
st

ai
ne

d 
vi

ra
l 

su
pp

re
ss

io
n 

(n
ot

e:
 s

am
pl

e 
on

ly
 in

cl
ud

es
 

ch
ild

re
n)

“t
he

 s
um

 o
f 

al
l p

er
io

ds
 d

ur
in

g 
w

hi
ch

 
SV

S 
w

as
 a

ch
ie

ve
d 

in
 d

ay
s 

(n
um

er
at

or
) 

di
vi

de
d 

by
 p

at
ie

nt
 a

ge
 in

 d
ay

s 
(d

en
om

in
at

or
)”

fu
nc

tio
n 

of
 

su
st

ai
ne

d 
vi

ra
l 

su
pp

re
ss

io
n 

de
fi

ne
d 

as
 "

re
pe

at
ed

" 
m

ea
su

re
m

en
ts

 
su

pp
re

ss
ed

Y
es

; s
us

ta
in

ed
 v

ir
al

 s
up

pr
es

si
on

 
("

re
pe

at
ed

 H
IV

 R
N

A
 m

ea
su

re
m

en
ts

 
be

lo
w

 th
e 

lim
it 

of
 q

ua
nt

ifi
ca

tio
n 

by
 

th
e 

cl
in

ic
al

 v
ir

ol
og

y 
la

bo
ra

to
ry

 a
t 

ea
ch

 c
en

te
r 

(t
ar

ge
t n

ot
 d

et
ec

te
d,

 2
0,

 
or

 4
0 

co
pi

es
/m

L
)"

) 
re

qu
ir

ed
 f

or
 

st
ud

y 
in

cl
us

io
n

N
o

B
yr

d 
et

 a
l. 

A
dh

er
en

ce
 a

nd
 v

ir
al

 
su

pp
re

ss
io

n 
am

on
g 

pa
rt

ic
ip

an
ts

 
of

 th
e 

Pa
tie

nt
-c

en
te

re
d 

H
IV

 C
ar

e 
M

od
el

 p
ro

je
ct

—
a 

co
lla

bo
ra

tio
n 

be
tw

ee
n 

co
m

m
un

ity
-b

as
ed

 
ph

ar
m

ac
is

ts
 a

nd
 H

IV
 c

lin
ic

al
 

pr
ov

id
er

s
Su

st
ai

ne
d 

vi
ra

l 
su

pp
re

ss
io

n

"d
ef

in
ed

 a
s 

H
IV

 v
ir

al
 lo

ad
s 

<
20

0 
co

pi
es

/m
L

 a
t t

he
 la

st
 tw

o 
te

st
 r

es
ul

ts
 in

 
th

e 
12

–m
on

th
 m

ea
su

re
m

en
t p

er
io

d"

L
as

t t
w

o 
m

ea
su

re
m

en
ts

 
su

pp
re

ss
ed

Y
es

; "
th

e 
su

st
ai

ne
d 

vi
ra

l s
up

pr
es

si
on

 
an

al
ys

is
 r

eq
ui

re
d 

≥2
 v

ir
al

 lo
ad

 
re

su
lts

" 
in

 e
ac

h 
m

ea
su

re
m

en
t p

er
io

d 
fo

r 
in

cl
us

io
n 

in
 a

na
ly

si
s

N
o

E
nn

s 
et

 a
l. 

H
IV

 C
ar

e 
tr

aj
ec

to
ri

es
 

as
 a

 n
ov

el
 lo

ng
itu

di
na

l 
as

se
ss

m
en

t o
f 

re
te

nt
io

n 
in

 c
ar

e
Su

st
ai

ne
d 

vi
ra

l 
su

pp
re

ss
io

n

"m
us

t h
av

e 
ha

d 
a 

vi
ra

l l
oa

d 
of

 ≤
 2

00
 

co
pi

es
/m

L
 a

t l
ea

st
 1

2 
m

on
th

s 
pr

io
r 

to
 

th
ei

r 
la

st
 v

ir
al

 lo
ad

 te
st

, a
s 

w
el

l a
s 

su
pp

re
ss

ed
 s

ta
tu

s 
on

 a
ny

 in
te

rv
en

in
g 

vi
ra

l l
oa

d 
te

st
 r

es
ul

ts
"

A
ll 

re
su

lts
 

su
pp

re
ss

ed
 d

ur
in

g 
tim

e 
pe

ri
od

Y
es

; r
es

ul
ts

 f
ro

m
 a

t l
ea

st
 tw

o 
vi

ra
l 

lo
ad

 te
st

s 
re

qu
ir

ed
 to

 b
e 

co
ns

id
er

ed
 

su
st

ai
ne

d
Y

es

M
et

ho
ds

 
se

ct
io

n,
 P

at
ie

nt
 

O
ut

co
m

es
; 

di
st

in
ct

io
n 

be
tw

ee
n 

AIDS. Author manuscript; available in PMC 2021 September 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

DIEPSTRA et al. Page 7

A
rt

ic
le

R
el

ev
an

t
ou

tc
om

e 
of

in
te

re
st

O
ut

co
m

e 
cl

as
si

fi
ca

ti
on

 in
 a

na
ly

si
s

D
ur

ab
le

 v
ir

al
su

pp
re

ss
io

n
cl

as
si

fi
ca

ti
on

 t
yp

e

V
ir

al
 lo

ad
 f

re
qu

en
cy

 u
se

d 
as

 a
cr

it
er

io
n 

fo
r 

ei
th

er
 D

V
S/

SV
S

ou
tc

om
e 

de
te

rm
in

at
io

n 
or

an
al

yt
ic

 s
am

pl
e 

in
cl

us
io

n?

D
is

ti
nc

ti
on

 
be

tw
ee

n
th

e 
de

fi
ni

ti
on

 
an

d 
th

e
op

er
at

io
na

liz
ed

ve
rs

io
n 

of
 

de
fi

ni
ti

on
us

ed
 fo

r 
cl

as
si

fi
ca

ti
on

?

D
et

ai
ls

 o
f 

di
st

in
ct

io
n

if
 a

pp
lic

ab
le

“d
ef

in
ed

” 
an

d 
“c

la
ss

if
ie

d”
 

SV
S

B
ea

tti
e 

et
 a

l. 
M

ul
til

ev
el

 F
ac

to
rs

 
A

ss
oc

ia
te

d 
w

ith
 a

 L
ac

k 
of

 V
ir

al
 

Su
pp

re
ss

io
n 

A
m

on
g 

Pe
rs

on
s 

L
iv

in
g 

w
ith

 H
IV

 in
 a

 F
ed

er
al

ly
 

Fu
nd

ed
 H

ou
si

ng
 P

ro
gr

am

L
ac

k 
of

 d
ur

ab
le

 
vi

ra
l 

su
pp

re
ss

io
n

"a
ny

 H
IV

 v
ir

al
 lo

ad
 te

st
 r

ep
or

te
d 

to
 th

e 
R

eg
is

tr
y 

du
ri

ng
 th

e 
ob

se
rv

at
io

n 
pe

ri
od

 
(1

2 
m

on
th

s)
 b

ei
ng

 g
re

at
er

 th
an

 2
00

 
co

pi
es

/m
L

"

A
ll 

re
su

lts
 

su
pp

re
ss

ed
 d

ur
in

g 
tim

e 
pe

ri
od

Y
es

; a
t l

ea
st

 tw
o 

vi
ra

l l
oa

d 
re

su
lts

 
w

ith
in

 th
e 

12
–m

on
th

 o
bs

er
va

tio
n 

pe
ri

od
 r

eq
ui

re
d 

fo
r 

sa
m

pl
e 

in
cl

us
io

n
N

o

L
em

on
s 

et
 a

l. 
O

pi
oi

d 
M

is
us

e 
A

m
on

g 
H

IV
-P

os
iti

ve
 A

du
lts

 in
 

M
ed

ic
al

 C
ar

e:
 R

es
ul

ts
 F

ro
m

 th
e 

M
ed

ic
al

 M
on

ito
ri

ng
 P

ro
je

ct
, 

20
09

–2
01

4
D

ur
ab

le
 v

ir
al

 
su

pp
re

ss
io

n

"a
ll 

H
IV

 v
ir

al
 lo

ad
 m

ea
su

re
m

en
ts

 
do

cu
m

en
tin

g 
un

de
te

ct
ab

le
 o

r 
<

20
0 

co
pi

es
/m

L
 d

ur
in

g 
th

e 
12

 m
on

th
s 

pr
ec

ed
in

g 
th

e 
in

te
rv

ie
w

"

A
ll 

re
su

lts
 

su
pp

re
ss

ed
 d

ur
in

g 
tim

e 
pe

ri
od

N
o;

 h
ow

ev
er

, d
at

a 
so

ur
ce

 u
se

d 
is

 a
 

sa
m

pl
e 

of
 p

er
so

ns
 in

 c
ar

e
N

o

R
ob

er
ts

on
 e

t a
l. 

Im
pa

ct
 o

f 
an

 
H

IV
 C

ar
e 

C
oo

rd
in

at
io

n 
Pr

og
ra

m
 

on
 D

ur
ab

le
 V

ir
al

 S
up

pr
es

si
on

D
ur

ab
le

 v
ir

al
 

su
pp

re
ss

io
n

"d
ef

in
ed

 D
V

S 
as

 r
eg

ul
ar

 V
L

 m
on

ito
ri

ng
 

an
d 

al
l V

L
s 

≤2
00

 c
op

ie
s 

pe
r 

m
ill

ili
te

r 
in

 
m

on
th

s 
13

–3
6 

of
 f

ol
lo

w
-u

p"

A
ll 

re
su

lts
 

su
pp

re
ss

ed
 d

ur
in

g 
tim

e 
pe

ri
od

Y
es

; a
t l

ea
st

 2
 v

ir
al

 lo
ad

 r
es

ul
ts

 in
 

th
e 

2-
ye

ar
 p

er
io

d 
to

 b
e 

in
cl

ud
ed

 in
 

an
al

ys
is

 a
nd

 r
eg

ul
ar

 v
ir

al
 lo

ad
 

m
on

ito
ri

ng
 (

"…
ha

vi
ng

 ≥
1 

V
L

 in
 

ea
ch

 1
2-

m
on

th
 p

er
io

d 
of

 f
ol

lo
w

-u
p 

an
d 

≥9
0 

da
ys

 b
et

w
ee

n 
th

e 
fir

st
 a

nd
 

th
e 

la
st

 V
L

 r
ep

or
te

d 
du

ri
ng

 m
on

th
s 

13
–3

6"
) 

re
qu

ir
ed

 to
 b

e 
co

ns
id

er
ed

 
du

ra
bl

e
N

o

N
w

an
gw

u-
Ik

e 
et

 a
l. 

R
ac

ia
l a

nd
 

E
th

ni
c 

D
if

fe
re

nc
es

 in
 V

ir
al

 
Su

pp
re

ss
io

n 
A

m
on

g 
H

IV
-

Po
si

tiv
e 

W
om

en
 in

 C
ar

e
Su

st
ai

ne
d 

vi
ra

l 
su

pp
re

ss
io

n

"S
us

ta
in

ed
 v

ir
al

 s
up

pr
es

si
on

 is
 b

as
ed

 o
n 

≥1
 v

ir
al

 lo
ad

 te
st

s 
(i

e,
 a

ll 
vi

ra
l l

oa
d 

va
lu

es
, u

nd
et

ec
ta

bl
e 

or
 <

20
0 

co
pi

es
/m

L
) 

in
 m

ed
ic

al
 r

ec
or

ds
 d

ur
in

g 
th

e 
12

 m
on

th
s 

be
fo

re
 th

e 
in

te
rv

ie
w

 
da

te
"

A
ll 

re
su

lts
 

su
pp

re
ss

ed
 d

ur
in

g 
tim

e 
pe

ri
od

Y
es

; a
t l

ea
st

 o
ne

 v
ir

al
 lo

ad
 r

es
ul

t 
re

qu
ir

ed
 to

 b
e 

co
ns

id
er

ed
 s

us
ta

in
ed

 
("

Su
st

ai
ne

d 
vi

ra
l s

up
pr

es
si

on
 is

 
ba

se
d 

on
 ≥

1 
vi

ra
l l

oa
d 

te
st

s"
)

Y
es

M
et

ho
ds

 
se

ct
io

n 
of

 
ab

st
ra

ct
; a

 
de

fi
ni

tio
n 

of
 

SV
S 

pr
ov

id
ed

 
in

 p
ar

en
th

es
es

, 
“s

us
ta

in
ed

 v
ir

al
 

su
pp

re
ss

io
n 

(c
on

si
st

en
t 

vi
ra

l 
su

pp
re

ss
io

n 
du

ri
ng

 th
e 

pa
st

 
12

 m
on

th
s)

”

A
bb

re
vi

at
io

ns
: D

V
S 

=
 d

ur
ab

le
 v

ir
al

 s
up

pr
es

si
on

; S
V

S 
=

 s
us

ta
in

ed
 v

ir
al

 s
up

pr
es

si
on

AIDS. Author manuscript; available in PMC 2021 September 01.


	Summary
	References
	Table 1.

