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Summary

AIMS OF THE STUDY: Nevirapine has an exceptional
record for long-term tolerability with few side effects in hu-
man immunodeficiency virus (HIV) combined antiretroviral
therapy (cART). Owing to relatively frequent hypersensi-
tivity reactions (HSR) (15–25%) in the first 3 months af-
ter treatment initiation (especially in patients with a high
CD4 count (>250/µl in women, >400/µl in men)), it is being
used less and less. However, the rate of adverse events is
lower when patients are already under suppressive cART.
We present the results of a single centre strategy to offer
the switch to a nevirapine-containing regimen and evalu-
ate the potential role nevirapine could play in current anti-
retroviral treatment.

METHODS: All adult HIV-positive patients starting nevi-
rapine at our centre since 2010 were evaluated in this ret-
rospective analysis. We examined the proportion of pa-
tients on cART containing nevirapine, as well as the
number of starts and stops every 6 months. Nevirapine
discontinuation rates were analysed by sex, age, hepatitis
C virus (HCV) status, time on nevirapine, ethnicity, CD4
nadir as well as CD4 count, HIV-RNA and ART backbone
at nevirapine start.

RESULTS: Since 2014, more than a third of our treated
HIV patients have been on nevirapine-containing therapy,
with a stable percentage in the following years; 277 pa-
tients starting nevirapine for the first time were analysed.
Thirty-three percent (92/277) of these first nevirapine ther-
apies were discontinued, with 16 cases (17%) resuming
nevirapine later during follow-up. Of the patients who con-
tinued nevirapine for more than 90 days (n = 221), 80%
maintained nevirapine until their last follow-up. The nevi-
rapine stop rate after the first 90 days was 15-fold lower
(5.4 per 100 patient years, 95% confidence interval [CI]
4.0–7.2) than in the first 90 days. Overall, nevirapine was
used for a median of 2.9 years (interquartile range [IQR]
0.5–5.6). In HCV co-infected patients, the treatment stop
rate was 4-fold higher than in HIV mono-infected patients,
but this difference was mainly due to treatment interrup-
tions caused by drug-drug interactions with intermittent
HCV therapy. Six out of seven Asian patients experienced
HSR (hepatotoxicity / skin rash). In a population with 74%

3TC/ABC backbone, 81% fully suppressed, median CD4
nadir 240/µl (IQR 120–360) and median CD4 count at
nevirapine start 590/µl (IQR 400–840), both high CD4
nadir and high CD4 count at nevirapine start were asso-
ciated with lower rather than higher discontinuation rates.
In fully suppressed patients with high CD4 count at nevi-
rapine start, high CD4 nadir was not a risk factor for HSR.
Major reasons for the discontinuation of nevirapine were
HSR (liver, skin rash) in 38 cases (41% of all discontinu-
ations) followed by other adverse drug reactions (n = 17)
and non-adherence (n = 14). In patients who stopped nevi-
rapine after more than 90 days, the major cause was non-
adherence or other adverse drug reaction (both n = 12).

CONCLUSIONS: In this study, two thirds of the patients
continued nevirapine with favourable long-term tolerability
and efficacy. Thus, this low-cost “old drug” may still repre-
sent a valid treatment switch option for maintenance ther-
apy in selected patients with a fully suppressed viral load.
However, further evaluation is needed.
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Methods

Study population and data collection
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Figure 1: Percentage of patients on nevirapine (NVP)-containing HIV therapy.
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Table 1: Baseline characteristics of patients using nevirapine.

All first NVP therapies since
1 Jan 2010

(n = 277; 92 stops)

Duration ≤90 days
(n = 56; 48 stops)

Duration >90 days
(n = 221; 44 stops)

Sex Female 24% (66) 20% (11) 25% (55)

Male 76% (211) 80% (45) 75% (166)

Age (y) Median (IQR) 47 (38–54) 48 (38–56) 47 (38–53)

<45 43% (119) 34% (19) 45% (100)

≥45 57% (158) 66% (37) 55% (121)

Ethnicity White 85% (235) 82% (46) 86% (189)

Black 12% (32) 7% (4) 13% (28)

Hispanic 1% (3) 0% (0) 1% (3)

Asian 3% (7) 11% (6) 0.5% (1)

HCV co-infection 18% (50) 21% (12) 17% (38)

CD4 nadir (…/µl) Median (IQR) All 240 (120–360) 220 (145–340) 240 (120-360)

Women 212 (110–320) 220 (110–420) 210 (109-320)

Men 240 (140–380) 220 (153–310) 240 (130-390)

<200 39% (109) 39% (22) 39% (87)

≥200 and <350 34% (94) 36% (20) 33% (74)

≥350 and <500 16% (45) 14% (8) 17% (37)

≥500 10% (29) 11% (6) 10% (23)

Low* 75% (208) 80% (45) 74% (163)

High† 25% (69) 20% (11) 26% (58)

CD4 at NVP start
(…/µl)

Median (IQR) All 590 (400–840)
(n = 275)

585 (415–753)
(n = 56)

590 (380-870)
(n = 219)

Women 620 (380–860)
(n = 65)

755 (600–1060)
(n = 11)

585 (370-820)
(n = 54)

Men 580 (400–840)
(n = 210)

540 (410–730)
(n = 45)

590 (400-890)
(n = 165)

<200 5% (14/275) 4% (2/56) 5% (12/219)

≥200 and <350 12% (32/275) 5% (3/56) 13% (29/219)

≥350 and <500 20% (54/275) 29% (16/56) 17% (38/219)

≥500 62% (175/275) 63% (35/56) 64% (140/219)

Low* 22% (61/275) 20% (11/56) 23% (50/219)

High† 78% (214/275) 80% (45/56) 77% (169/219)

HIV-RNA
(cop/ml)

<50 81% (223/275) 86% (48) 80% (175/219)

≥50 19% (52/275) 14% (8) 20% (44/219)

Low-low-detectable 8% (21/275) 9% (5/56) 7% (16/219)

Low-low-undetectable 15% (40/275) 11% (6/56) 16% (34/219)

Low-high-detectable 6% (16/275) 2% (1/56) 7% (15/219)

Low-high-undetectable 47% (130/275) 59% (33/56) 44% (97/219)

High-high-detectable 5% (15/275) 4% (2/56) 6% (13/219)

High-high-undetectable 19% (53/275) 16% (9/56) 20% (44/219)

NVP-start 2010–2011 28% (77) 21% (12) 29% (65)

2012–2013 34% (93) 29% (16) 35% (77)

2014–2015 17% (48) 23% (13) 16% (35)

2016–2017 17% (47) 7% (4) 19% (43)

01–07/2018 4% (12) 20% (11) 0.5% (1)

Backbone at NVP
start

3TC/ABC 74% (204) 79% (44) 72% (160)

ETC/TDF 21% (59) 16% (9) 23% (50)

ETC/TAF 2% (6) 4% (2) 2% (4)

3TC/TDF 1% (3) 0% (0) 1% (3)

Other 2% (5) 2% (1) 2% (4)

3TC = lamivudine; ABC = abacavir; ETC = emtricitabine; IQR = interquartile range; NVP = nevirapine; TAF = tenofovir alafenamide; TDF = tenofovir disoproxil fumarate * ≤250/µl
in women and ≤400/µl in men † >250/µl in women and ≥400/µl in men “Low/high-low/high-detectable/undetectable” refers to “(CD4 nadir)–(CD4 at NVP-start)–(HIV RNA at NVP
start)” with “low” for CD4 ≤250/µl in women and ≤400/µl in men, “high” for CD4 >250/µl in women and >400/µl in men, “detectable” for HIV-RNA ≥50 cop/ml and “undetectable” for
HIV-RNA <50 cop/ml
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Table 2: Nevirapine stop rates in all nevirapine first therapies by sex, age, HCV-serostatus and duration on nevirapine.

Stops
(n)

FU time
(y)

Stop rate (per 100 PY)
(95% CI)

Crude rate ratio
(95% CI)

p-value

(A) All patients on NVP (n = 277)

Overall 92 878.1 10.5 (8.5–12.9) – –

Sex Men 69 653.9 10.6 (8.3–13.4) 1.00 (ref.) 0.907

Women 23 224.2 10.3 (6.8–15.4) 0.97 (0.61–1.56)

Age at NVP start <45 years 39 376.4 10.4 (7.6–14.2) 1.0 (ref.) 0.927

≥45 years 53 501.6 10.6 (8.1–13.8) 1.02 (0.67–1.54)

HCV status Negative 63 757.3 8.3 (6.5–10.6) 1.00 (ref.) <0.001

Positive 29 120.7 24.0 (16.7–34.6) 2.89 (1.86–4.48)

Days on NVP ≤90 48 59.4 80.8 (60.9–107.3) 1.00 (ref.) <0.001

>90 44 818.6 5.4 (4.0–7.2) 0.066 (0.044–0.100)

Ethnicity – all White 75 769.6 9.7 (7.8–12.2) 1.00 (ref.)

Black 11 88.6 12.4 (6.9–22.4) 1.27 (0.68–2.40) 0.452

Hispanic 0 14.5 0 0.00 0.235

Asian 6 5.4 111.5 (50.1–248.1) 11.44 (4.98–26.27) <0.001

Ethnicity – non-
Asian vs Asian

Non–Asian 86 872.6 9.9 (8.0–12.2) 1.00 (ref.) <0.001

Asian 6 5.4 111.5 (50.1–248.1) 11.31 (4.94–25.88)

CD4 nadir (…/µl) <200 45 318.3 14.1 (10.6–18.9) 1.00 (ref.) 0.012

≥200 47 559.7 8.4 (6.3–11.2) 0.59 (0.34–0.89)

High CD4 nadir* No 75 648.5 11.6 (9.2–14.5) 1.00 (ref.) 0.095

Yes 17 229.5 7.4 (4.6–11.9) 0.64 (0.38–1.08)

High CD4 at NVP
start*

No 26 171.0 15.2 (10.3–22.3) 1.00 (ref.) 0.030

Yes 65 922.9 9.2 (7.2–11.8) 0.61 (0.39–0.96)

HIV-RNA (cop/ml) <50 72 709.1 10.2 (8.1–12.8) 1.00 (ref.) 0.646

≥50 19 166.3 11.4 (7.3–17.9) 1.13 (0.68–1.87)

Low–low–detectable 12 40.5 29.7 (16.8–52.2) 2.50 (1.32–4.70) 0.003

Low–low–undetectable 14 130.6 10.7 (6.4–18.1) 0.90 (0.50–1.64) 0.735

Low–high–detectable 2 81.4 2.5 (0.6–9.8) 0.21 (0.05–0.85) 0.016

Low–high–undetectable 47 395.5 11.9 (8.9–15.8) 1.00 (ref.) 0.908

High–high–detectable 5 44.4 11.3 (4.7–27.0) 0.95 (0.38–2.38) 0.038

High–high–undetectable 11 183.1 6.0 (3.3–10.9) 0.51 (0.26–0.98) 0.003

3TC/ABC-back-
bone at NVP start

Yes 68 648.2 10.5 (8.3–13.3) 1.00 (ref.) 0.985

No 24 229.8 10.4 (7.0–15.6) 1.00 (0.63–1.59)

(B) Patients who were on NVP >90 days (n = 221)

Overall 44 818.6 5.4 (4.0–7.2) – –

Sex Men 30 608.8 4.9 (3.4–7.0) 1.00 (ref.) 0.347

Women 14 209.8 6.7 (4.0–11.3) 1.35 (0.72–2.55)

Age at NVP start <45 years 22 350.4 6.3 (4.1–9.5) 1.00 (ref.) 0.335

≥45 years 22 468.2 4.7 (3.1–7.1) 0.75 (0.42–1.35)

HCV status Negative 27 708.4 3.8 (2.6–5.6) 1.00 (ref.) <0.001

Positive 17 110.3 15.4 (9.6–24.8) 4.04 (2.20–7.42)

Ethnicity White 36 718.8 5.0 (3.6–6.9) 1.00 (ref.)

Black 8 81.3 9.8 (4.9–19.7) 1.97 (0.91–4.23) 0.078

Hispanic 0 13.7 0.0 0.00 0.407

Asian 0 4.9 0.0 0.00 0.621

Non–Asian 44 813.8 5.4 (4.0–7.3) 1.00 (ref.) 0.608

Asian 0 4.9 0.0 0.00

CD4 nadir (…/µl) <200 25 295.0 8.5 (5.7–12.5) 1.00 (ref.) 0.004

≥200 19 523.6 3.6 (2.3–5.7) 0.43 (0.24–0.78)

High CD4 nadir* No 35 604.3 5.8 (4.2–8.1) 1.00 (ref.) 0.388

Yes 9 214.3 4.2 (2.2–8.1) 0.73 (0.35–1.51)

High CD4 at NVP
start*

No 16 157.9 10.1 (6.2–16.5) 1.00 (ref.) 0.003

Yes 27 658.6 4.1 (2.8–6.0) 0.40 (0.22–0.75)

HIV-RNA (cop/ml) <50
≥50

31 661.6 4.7 (3.3–6.7) 1.00 (ref.) 0.135

12 154.8 7.8 (4.4–13.6) 1.65 (0.85–3.22)

Low–low–detectable 8 36.2 22.1 (11.1–44.2) 4.53 (1.97–10.41)

Low–low–undetectable 8 121.7 6.8 (3.3–13.1) 1.35 (0.59–3.10) <0.001

Low–high–detectable 1 77.6 1.3 (0.2–9.1) 0.26 (0.04–1.98) 0.483

Low–high–undetectable 18 368.5 4.9 (3.1–7.8) 1.00 (ref.) 0.163

High–high–detectable 3 41.1 7.3 (2.4–22.7) 1.50 (0.44–5.08) 0.516

High–high–undetectable 5 171.5 2.9 (1.2–7.0) 0.56 (0.22–1.61) 0.302
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Stops
(n)

FU time
(y)

Stop rate (per 100 PY)
(95% CI)

Crude rate ratio
(95% CI)

p-value

3TC/ABC backbone
at NVP-start

Yes 31 604.8 5.1 (3.6–7.3) 1.00 (ref.) 0.605

No 13 213.9 6.1 (3.5–10.5) 1.19 (0.62–2.27)

NVP = nevirapine; 3TC = lamivudine; ABC = abacavir; HCV = Hepatitis C Virus; HIV = Human Immunodeficiency Virus; FU = follow-up; PY = person years; CI = confidence
interval; ref. = reference * >250/µl in women and >400/µl in men “Low/high-low/high-detectable/undetectable” refers to “(CD4 nadir)–(CD4 at NVP start)–(HIV-RNA at NVP start)”
with “low” for CD4 ≤250/µl in women and ≤400/µl in men, “high” for CD4 >250/µl in women and >400/µl in men, “detectable” for HIV-RNA ≥50 cop/ml and “undetectable” for
HIV-RNA <50 cop/ml.
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Figure 2: Kaplan-Meier survival curves: probability of remaining
on nevirapine (NVP) in high-high-undetectable patients versus
low-high-undetectable patients. “Low/high-low/high-detectable/un-
detectable” refers to “(CD4 nadir)–(CD4 at NVP start)–(HIV-RNA
at NVP start)” with “low” for CD4 ≤250/µl in women and ≤400/µl in
men, “high” for CD4 >250/µl in women and >400/µl in men, “de-
tectable” for HIV-RNA ≥50 cop/ml and “undetectable” for HIV-RNA
<50 cop/ml.
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Figure 3: Kaplan-Meier survival curves: probability of remaining
on nevirapine (NVP) with high CD4 at NVP start versus low CD4 at
NVP start.

Table 3: Reasons for stopping or interrupting nevirapine therapies (after 1 Jan 2010).

(A) All Nevirapine stops (n = 92/277, 33%)

All (n = 92) interruptions: 17%
(16)

HCV-negative (n = 63) interruptions:
16% (10)

HCV-positive (n = 29) interruptions:
21% (6)

Hypersensitivity reaction* 41% (38) 51% (32) 21% (6)

Other adverse drug reaction† 19% (17) 16% (10) 24% (7)

Non-Adherence 15% (14) 14% (9) 17% (5)

Skin rash or elevated liver enzymes‡ 5% (5) 5% (3) 7% (2)

Interaction HCV therapy 4% (4) 0% (0) 14% (4)

Other interaction§ 2% (2) 2% (1) 3% (1)

Patient’s wish 4% (4) 6% (4) 0% (0)

Interruption of insurance coverage 1% (1) 2% (1) 0% (0)

Death 5% (5) 2% (1)¶ 14% (4)‖

Drop-out 2% (2) 3% (2) 0% (0)

(B) Nevirapine-stops after 90 days of therapy (n = 44/221, 20%)

All (n = 44) interruptions: 32%
(14)

HCV-negative (n = 27) interruptions: 33%
(9)

HCV-positive (n = 17) Interruptions:
29% (5)

Skin rash or elevated liver enzymes‡ 11% (5) 11% (3) 12% (2)

Other adverse drug reaction† 27% (12) 30% (8) 24% (4)

Non-adherence 27% (12) 33% (9) 18% (3)

Interaction HCV therapy 9% (4) 0% (0) 24% (4)

Other interaction§ 2% (1) 4% (1) 0% (0)

Patient’s wish 7% (3) 11% (3) 0% (0)

Interruption of insurance coverage 2% (1) 4% (1) 0% (0)

Death 9% (4) 0% (0) 24% (4)‖

Drop-out 5% (2) 7% (2) 0% (0)

* Skin rash and/or elevated liver enzymes including the 5 patients in part 2 specified as “skin rash or elevated liver enzymes” † Other than hypersensitivity reactions ‡ Not clearly
associated with nevirapine use: 3 cases had elevated liver enzymes, 2 cases of intercurrent skin rash § For example, chemotherapy, methadone ¶ Myocardial infarction ‖ My-
ocardial infarction, oropharyngeal carcinoma, pneumonia, probable drug overdose
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Figure 4: Kaplan-Meier survival curves: probability of remaining
on nevirapine (NVP) with CD4 nadir ≥200/µl versus <200/µl.

Figure 5: Kaplan-Meier survival curves: probability of remaining
on nervirapine (NVP) with hepatitis C virus (HCV) co-infection ver-
sus HIV monoinfection.
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