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Abstract
Chronic liver disease is often found in HIV infected
patients. LPV as first choice drug is often used over
long time periods. TDM as a tool in patients care is
important but the knowledge of  LPV-plasma-levels in
patients with chronic liver disease remain uncertain.
With this retrosepective analysis we want to show if
there are differences in LPV-plasma-levels between pa-
tients with and without chronic liver diseases over a
long-time period.

LPV-plasma-levels were analysed with an HPLC-
based methode. The LPV-plasma-levels over the time
course in patients with chronic liver disease (n = 30)
and patients without liver disease (n = 38) was evaluat-
ed. Liver function tests, CD4-cell count and HI-viral
load was also correlated with liver disease. 

The LPV plasma-levels of  n = 450 samples from 30
patients with liver disease (Hepatitis B: n = 17, Hepati-
tis C: n = 16, Alcoholic liver disease: n = 7) were de-
termined over 18.7 ± 16,3 months (1 - 48.5 months).
A median of  10 samples per patient was eligible (2 -
50 samples). There are no significant differences ac-
cording to liver disease in LPV-plasma levels (mean
Ctrough without: 5917 ± 4811 ng/ml, mean Ctrough with
liver-disease: 6564 ± 4517 ng/ml, p > 0.05). The in-
traindividual and interindividual variation of  LPV-
plasma levels, CD-4 increase, HI-virus suppression
and liver tests in patients with and without liver dis-
ease is comparable. 

In this clinical setting no differences in LPV-plasma
levels between patients with and without chronic liver
disease could be demonstrated. LPV-therapy in pa-
tients with chronic liver disease is therefore safe. In
patients with impaired liver function TDM is a helpful
tool for dose adjustment.
Key words: HPLC, Lopinavir, chronic liver disease, drug
monitoring

1. INTRODUCTION

Chronic liver disease is commonly found in patients
with HIV, mainly due to similar ways of  infection for
Hepatitis B and C [1, 2]. Liver damage might some-
times be associated with microsomal enzym induction
as well as with reduction in the metabolic capacity in
advanced states of  liver disease. Some HIV drugs
themselves induce or amplify liver toxicity [1, 3, 4, 5,

6]. It is not surprising that interindividual variability of
plasma drug concentrations in patients with altered
liver function is very high. The risc of  severe hepato-
toxicity in underlying chronic lver disease is evident
[6]. Therefore, regularly testing for liver function is
recommended in case of  longterm therapy with drugs
metabolized by the liver. Accompanying TDM facili-
tates the detection of  increased plasma levels and en-
ables to react early by dose adaptation and therewith
reduce toxicity. LPV as first choice drug is often used
over long time periods. TDM as a tool in patients care
is important but the knowledge of  LPV-plasma-levels
in patients with chronic liver disease remain uncertain.
With this retrosepective analysis we want to show if
there are differences in LPV-plasma-levels between pa-
tients with and without chronic liver diseases over a
long-time period.

2. METHODS

Since 06/00 we determine LPV-plasma-levels with an
HPLC-based method [7]. Also efavirenz levels were
measured routinely during patient visits [8]. All pa-
tients get the LPV hard gel capsuel at a dose of
400/100 mg/bid or 500/120 mg/bid in combination
with efavirenz or nevirapine. LPV- plasma samples
were drawn as trough levels. The LPV-plasma-levels
over the time course in patients with chronic liver dis-
ease (n = 30) and patients without liver disease (n =
38) were evaluated. Liver function tests, CD4-cell
count and HI-viral load was also correlated with liver
disease status. All statistical calculations were per-
formed with the Statistical Product and Service Solu-
tions (SPSS) for Windows, version 12.0.1. (SPSS,
Chicago, IL, USA). Correlation was considered statisti-
cally significant if  the calculated value of  p was 0.05 or
less. 

3. RESULTS

The LPV-plasma-levels over the time course in pa-
tients with chronic liver disease (n = 30) and patients
without liver disease (n = 38) were evaluated  (49 male,
19 female). 

The age was 42.74 ± 8.86 years (27 – 67 years), with
a mean body-mass index of   23.80 ± 4.08 kg × m-2 .
Baseline characteristics of  patients, given in Table 1,
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indicate mainly CDCstage C patients. Liver disease
was diagnosed as chronic hepatitis C (n = 14), hepati-
tis B (n = 13 ), coinfection of  HBV/HCV (n = 3) or
other chronic liver disease like alcoholic (n = 4 ) or
toxic (n = 1 ) liver disease (Table 1).

The median duration of  LPV-intake was 18.7 ±
16.3 months with maximal 4.04 years. A median of   10
samples per patient was taken in this longterm obser-
vation. 

The LPV plasma levels of  all patients showed no
significantly change during the observation period.
(Fig. 1) The wide intraindividual variance is statistically
not different in patients with or without liver disease,
There are no significant differences according to liver
disease in LPV-plasma levels (mean Ctrough without:
5917 ± 4811 ng/ml, mean Ctrough with liver-disease:
6564 ± 4517 ng/ml, p > 0.05). (Fig. 2 and 3) CD-4 cell
increase in patients with chronic liver disease from
CD4-cell counts of  300/µl to 395/µl is significantly
lower as in patients without liver disease with an in-
crease of  CD4-cells from 205/µl to 500/µl (Fig. 4).
HI-virus suppression rates in both groups were com-
parable. 

Change of  liver function tests (AST, ATT, GGT,
Bilirubin and Cholinesterase) were not different in pa-
tients with liver disease and without liver disease. As
shown in Figure 5 the increase of  AST from 17 U/l to
35 U/l in all patients was mainly in the normal range.
Also the individual course of  AST during the follow
up of  4 years is well for all patients. 

No patient has to stop LPV because of  adverse ef-
fects. 12 patients had mild diarrhoe, 4 patients suf-

fered from lipodystrophy, 1 patient had mild nausea.
In 4 patients virologic failure occurred. LPV plasma-
levels of  all failing patients were over 3500 ng/ml. 

4. DISCUSSION

LPV pharmacokinetics are well described [10, 11, 12].
In this longterm study of  LPV plasmalevels no change
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Table 1. CDC Classification of n = 68 patients with HIV in-
fection and source of associated chronic liver disease in n =
30 patients.

CDC-Classfication
                                                          n                              %

A1                                                      5                       5.97 %
A2                                                    11                     16.42 %
A3                                                      5                       7.46 %
B1                                                      1                       1.49 %
B2                                                      8                     11.94 %
B3                                                     12                     17.91 %
C1                                                      0                       0.00 %
C2                                                      2                       2.99 %
C3                                                     24                     35.82 %

Chronic Liver disease
                                                          n                              %

Chronic liver disease                        30                 44.1176 %
Hepatitis B                                       17                 25.0000 %
Hepatitis C                                       16                 23.5294 %
Hepatitis D                                        2                   2.9412 %
Zirrhosis                                             1                   1.4706 %
Alcoholism                                         4                   5.8824 %
Severe hepatic steatosis                     1                   1.4706 %
Other toxic hepatitis                          1                   1.4706 %

Fig. 1. LPV-plasma-levels (ng/ml) (n = 450 samples) of 68
patients up to 4 years.

Fig. 2. LPV-plasma-levels 8ng/ml) (n = 235 samples) in 38
patients without liver disease up to 4 years of therapy.

Fig. 3. LPV-plasma-levels (ng/ml) (n = 215 samples) in n =
30 patients with liver disease up to 4 years of therapy.



over the time of  4 years is eligible. The longterm effi-
cacy of  therapy in this collective of  difficult to treat
patients is comparable to present studies [11].

The wide intra- and interpatient variablity of  LPV-
levels in our investigation is comparable to findings of
others [10].

In a retrospective TDM database analysis of  inter-
patient variability in the pharmacokinetics of  lopinavir
in HIV-infected adults of   802 patients (607 males;
150 females; 45 unknown) female patients had a sig-
nificantly higher lopinavir level than males [12].

A prospective study was conducted to investigate
the plasma levels of  lopinavir in 26 HIV-infected preg-
nant women.  The lopinavir trough-level was found to
be subtherapeutic in four women (15.4%) [18].

We didn`t find any sex associated difference in LPV
plasma-level in our retrospective longterm analysis
with repeated measurements.

A study of  population pharmacokinetics of
lopinavir in combination with ritonavir in HIV-1-in-
fected patients using NONMEM showed that the only
factor with significant effect on the pharmacokinetics

was concurrent use of  non-nucleoside reverse tran-
scriptase inhibitors (NNRTI), which increased the
clearance rate of  LPV and is associated with lower
LPV-plasma levels [13].

In our study all patients get LPV  500/120 mg/bid
in combination with the NNRTI efavirenz. Also in pa-
tients with liver disease and the higher LPV dosage
had no unexpected high LPV plasma-levels.

The interpretation of  LPV-plasma levels requires
knowledge of  the time after intake of  medication. In a
clinical setting like our retrospective analysis there may
be some causes for variance of  the LPV-levels. [14, 15]

The critical review of  all factors reflected in one
single LPV plasma-level often necessitates the indivi-
ual clinical situation.

An computer-based system to aid in the interpreta-
tion of  plasma concentrations of  antiretrovirals for
therapeutic drug monitoring may be helpful but  did
not replace an expert [15].

In our study target level of  3500ng/ml was reached
of  90% of  patients. In an other investigation  a lower
virological efficacy was shown for experienced or
naive patients with plasma trough lopinavir concentra-
tions<3000 ng/ml at the beginning of  treatment [11].

In patietents with liver disease the influence of  liver
fibrosis stage on plasma levels of  antiretroviral drugs
in HIV-infected patients with chronic hepatitis C was
studied before. Plasma drug levels were measured in
hepatitis C virus (HCV)/human immunodeficien-
cyvirus (HIV)-coinfected patients receiving nevirapine,
efavirenz, LPV/r, or atazanavir with or without riton-
avir. Liver fibrosis was measured using elastometry. In
a total 268 coinfected patients with compensated liver
disease were analyzed. Mean plasma LPV levels were
5800 µg/mL for LPV (56 patients). In contrast to
EFV and NVP levels, plasma levels of  protease in-
hibitors did not differ significantly between patients
with and those without cirrhosis [16].

In our retrospective study only one patient with cir-
rosis was included. He showed no different LPV plas-
malevel.

In another study of  pharmacokinetics of  lopinavir/
ritonavir in HIV/hepatitis C virus-coinfected subjects
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Fig. 4. CD-4 cell course of n = 68 patients during LPV therapy.

CD4         CD4

AST  

Fig. 5. Liver function test in n = 68 patients under therapy
with LPV.              



with mild hepatic impairment and moderate hepatic
impairment showed similar effects on lopinavir phar-
macokinetics. Hepatic impairment increased lopinavir
AUC12 by 68% and Cmax by 56%. The effect of  he-
patic impairment on low-dose ritonavir pharmacoki-
netics was more pronounced in the moderate impair-
ment group (181% and 221% increase in AUC12 and
Cmax, respectively) than in the mild impairment group
(39% and 61% increase in AUC12 and Cmax, respec-
tively) [17].

While lopinavir/ritonavir dose reduction is not rec-
ommended in subjects with mild or moderate hepatic
impairment, therapeutic drug monitoring of  LPV and
RTV should be performed in this population.

LPV-therapy in patients with chronic liver disease is
safe. TDM is a helpful tool in patients with impared
liver function.
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