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Abstract 
Previous studies in AIDS patients have shown that the peak serum concentration of 

rifampicin at 2 hours after administration are below normal ranges. These may be due to mal­
absorption of the drug resulting in therapeutic failure. However, there is no published data to 
demonstrate the pharmacokinetics of rifampicin in these AIDS patients. Therefore, the aim of this 
study was to provide such data. Eight AIDS patients with tuberculosis participated in this study. 
All patients were scheduled to receive oral rifampicin 600 mg once daily in the morning on 
an empty stomach. Rifampicin pharmacokinetics were studied on day 14. The mean Cmax was 
9.81±4.41 ug/ml. The mean Tmax was 2.25±0.71 h. The mean AUC0-24 was 60.25±36.88 ug. 
h/ml. The results of our study did not confirm the previous studies. The absorption of rifampicin 
in most of our AIDS patients were not reduced and delayed. Therefore, rifampicin dosage 
adjustment for Thai patients may not be necessary. 

The incidence of tuberculosis in deve­
loped and developing countries has increased 
dramatically in the past decade. One of the impor­
tant reasons is the epidemic of human immunodefi­
ciency virus (HIV) infection, in which people with 
progressive reduction in cell-mediated immunity 
become more vulnerable to the development of 
tuberculosis( 1 ,2). It is estimated that 5-l 0 per 
cent of asymptomatic HIV-seropositive and puri­
fied protein derivative (PPD) skin test positive 
individuals may develop active tuberculosis within 

a year of their HIV serodiagnosis(3). Therefore, the 
world wide incidence of tuberculosis, particularly in 
HIV-positive individuals, is a serious and growing 
public health concern. 

Rifampicin, a semisynthetic derivative of 
rifamycin, is still one of the most valuable agents 
for the treatment of tuberculosis( 4). This drug 
combined with other antituberculous drugs in­
cluding isoniazid, ethambutal, pyrazinamide are 
well established as the standard treatment· of 
tuberculosis(4). Previous studies in AIDS patients 
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have shown that the peak serum concentration 
of rifampicin at 2 hours after administration are 
below normal ranges( 5-7). These may be due to 
malabsorption of the drug resulting in therapeutic 
failure. However, there is no published data to 
demonstrate the pharmacokinetic study of rifam­
picin in these AIDS patients. Therefore, the aim of 
this study was to provide such data. 

MATERIAL AND METHOD 
Subjects and drugs 

Eight AIDS patients with tuberculosis, 
six pulmonary tuberculosis and two tuberculous 
lymphadenopathy, participated in this study. All 
were male. Their mean age was 34.38 ± 6.44 
years (range 25-47) and their mean weight was 
52.93 ± 6.72 kg (range 43-59.4). Their CD4 cell 
count was more than 200 ceiUmm3. The protocol 
for the study was approved by the Ethics Com­
mittee of Songklanagarind Hospital and written 
informed consent was obtained from each patient. 
Patients were excluded from the study if they were 
considered unlikely to survive for more than 2 
weeks. They were also excluded if they had evi­
dence of liver dysfunction, creatinine clearance 
rate of less than 50 ml/min., vomiting or diarrhea, 
or a history of rifampicin intolerance. 

Rifampicin was purchased from Lederle 
(Thailand). 

Drug administration and samples collection 
All patients were scheduled to receive 

oral rifampicin 600 mg once daily in the morning 
on an empty stomach. On day 14 of rifampicin 
treatment, blood samples (approximately 5 ml each) 
were obtained by direct venepuncture at the fol­
lowing times : immediately before rifampicin 
administration (time 0) and every 1 hour for 8 
hours, then 10, 15, 18 and 24 hours after rifampicin 
dose. The serum obtained was stored at -80°C until 
analysis 

Rifampicin assay 
The concentration of rifampicin was 

determined by reversed phase HPLC. Papaverine 
HCl (50 ug/ml) was used as the internal standard 
and the samples were extracted by the method of 
Darouiche et al(8). An aliquot of the extracted 
sample (50 ul) was injected, using an automated 
injection system (Waters 717 plus Autosampler, 
Waters Associates, Milford, MA), onto a BON­
DAPAK C18 column (Waters Associates). The 
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mobile phase was 50 mMol/1 potassium dihydro­
gen phosphate, acetonitrile (62:38,v/v) pH 4.7, at 
a flow rate of 1 mVmin. The column effluent was 
monitored by UV detection (Waters 486, Waters 
Associates) at 340 nm. The peaks were recorded 
and integrated on a Waters 746 Data Module 
(Waters Associates, Milford, MA). The limit of 
detection of rifampicin was 2.5 ng per injection. 

Pharmacokinetic parameters 
The maximum plasma concentration 

(Cmax) and time to reach Cmax (T max) were 
determined by visual inspection of the individual 
plasma concentration-time profiles. AUC0-24 were 
the areas under the concentration versus time 
between 0 and 24 h calculated using the trape­
zoidal rule. Results were expressed as mean±S.D. 
and statistical comparisons were made using the 
Student's t-test for paired data. 

RESULTS 
The mean serum rifampicin concentration­

time data are depicted in Fig. 1. The mean Cmax 
was 9.81±4.41 ug/ml. The mean Tmax was 2.25± 
0.71 h. The mean AUC0-24 was 60.25±36.88 
ug.h/ml. 

DISCUSSION 
A study in patients with advanced AIDS 

demonstrated that most of these patients have 
diffuse mucosal abnormalities of the small intestine 
resulting in malabsorption of several drugs(9). 
Previous studies in AIDS patients coinfected with 
Mycobacterium tuberculosis showed that the 
2-hour peak serum concentration of antituber­
culous drugs were below normal(5-7). In particular, 
19 of 20 measurements of rifampicin concentra­
tions in the dosage of 600 mg were lower than 
normal ranges which were established on the 
basis of values of 8-24 ug/ml(5). In addition, a study 
in 20 human immunodeficiency virus-infected 
patients with disseminated Mycobacterium avium 
complex disease also showed that the 2-hour peak 
serum concentration of antimycobacterium includ­
ing rifampicin, ciprofloxacin, ethambutal and clofa­
zimine were below normal rangesOO). Therefore, 
these studies conclude that the low serum concen­
trations of antimycobacterial drugs in AIDS 
patients may be due to impaired drug absorption 
and these patients should be screened for drug 
malabsorption before treatment failure. 
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Fig. 1. Mean serum concentrations of rifampicin in eight AIDS patients following administration of a 
600 mg of oral rifampicin once daily for 14 days. 

The results of our study did not confirm 
the previous studies. Rifampicin kinetics studies 
in AIDS patients showed that the mean Cmax of 
rifampicin were within normal ranges. The absorp­
tion of rifampicin in most of our AIDS patients 
were not reduced and delayed except for two 
patients. This may be due to 1) the low body 
weight of our Thai patients when compared with 
patients in previous studies 2) high CD4 cell count 
of our Thai patients. Therefore, rifampicin dosage 
adjustment for Thai patients may not be necessary. 
However, drug monitoring should be required in 

advanced AIDS patients to prevent treatment 
failure. 

SUMMARY 
The absorption of rifampicin in most of 

our AIDS patients was not reduced and delayed. 
Therefore, rifampicin dosage adjustment for Thai 
patients may not be necessary. 
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"llnm'l~rn~n1u~tllmBl'l~Ym:hmla-~Lia-~'li\.i~~t'fl'l'lJeN rifampicin 1u'il~a-~Y\n"l 2 ~1la-~~ 'VI~~nl'll.I1vmm 
"l:;~lnllfhtln~ ~~~~Bllil<'lL 'VIIiJa-ll"llnm'l~l'l'ila-~Ylill'ltln&i'lJB~mi3\.i"l:;in1 tl~mla-~~a-~L 'VI"'1 'I.JnlTrmn mh~ 1 'lrll'lla-J 

"lui'i~ih"lu'U ~~ 1a.Ji1'li'BJ;J"YILL4'1'l'l~1'11L l1u i'i~Lll~'ll"l "'I..IAl<l"lilf'lJB~ rifampicin 1 wJU1 m mild 111~-Jul'lil!"Jtl'l:;«~A'lJB-1 
~ :; .J'a d 1 ~ "' d ~ , .J' ~.'1 <d U ~ r • 1 ~~ 1 

nTi~lnbfll'l'l~'l..lnLYWLL<l"('l~ 'VIL'VI'UlN'lJfll;jiilL'VI"l'l..l t;julrJLBl'l<l"'YlL 'UlrlJL'll'l"ll'l..ll'l..l 8 'llrl "l:; l'l'll.J nfampicin 'l..l'lJ'Ul\11 

600 a-~n/lu 1'U!ilB'I..IL'lfl'lJtu:;l'i'D~ll~ 1uiuY\ 14 'lJB~nl'lhifurJl ~UlrJ"l:;'JnL"ll:;L~Bl'lL~B~nMl'Yll~i?ll'I..ILll~'ll"liil'l..lfll@f 

'lJD~m c.mm'l~nbflWUllfllL'il~rJ'lJB~I'lllw'li'a-~'lJB~m~~t'fl'l1u~{a-~Lvhnu 9.81 ±4.41 1a-~ll'l'ln1a-~/a-~" AlL'il~rJ'lJBm"l 
Y\"l:; 1\?lmla-~ L ia-~'li'u'lJB~m~~t'f\111 u'il{a-~L vhnu 2.25±0. 71 ~1la-~~ LL":;filL'il~rJ'lJB~~uYlmrJ 1(;)mlvJ 'lJB~ l'llla-JL ia-~'li'u 
'lJB~m 1uL-ml 24 sdlla-~~Lvhnu 60.25±36.88 1a-~ Ll'l'ln1a-~--i'•la-~~/a-~iil """llnm'l~nMll'lf~dLL!iln\ih~"llnm'l~nMlriBu 
mtl,j' nTl~l'l'ila-J'lJB~rll rifampicin 1u~UlmBl'l«1a.JM"l'liil~'VI1mh'lfl \11~.Ju'lJUll'l'lJB~mdYIH1ul'lu 1mJ~~1a.Ji1ml'-1 
~lLU'U(;)mL ti~rJ'ULL tl"~ 


