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Abstract

Patients with HIV-infection diagnosed at late stages usually have significant immunosuppression and demand simultaneous antiretrovi-
ral therapy and treatment of opportunistic infections. The presence of HCV coinfection makes treatment even more challenging because
of possible adverse effects and drug-drug interactions. HCV cure in such clinical situations not only prevents fibrosis progression, but
can also enhance virologic and/or immunologic response to antiretrovirals and thus effective treatment of opportunistic infections.
Thorough consideration of all existing diseases and drug interactions of the combined therapy makes simultaneous treatment of HIV,
chronic hepatitis C, and opportunistic infections not only possible but the best way to improve outcomes in a complex clinical situation.
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INTRODUCTION

Both the chronic hepatitis C virus (HCV) and the hu-
man immunodeficiency virus (HIV) are significant public
health challenges. Because of the shared modes of trans-
mission, people at risk for HIV infection are also at risk for
HCYV infection. According to WHO, there were 71 million
people living with chronic HCV infection and 37.9 million
people living with HIV in 2018. The global estimate of bur-
den of HIV-HCV co-infection was 2.75 million. Modern
antiviral medicines can cure more than 95% of persons
with hepatitis C infection. WHO’s updated 2018 guidelines
recommend therapy with pan-genotypic direct-acting an-
tivirals (DA As) for all persons with chronic HCV infection
over the age of 12.! Access to HCV treatment is improving
globally but remains limited. DAAs remain expensive in

many high- and upper-middle-income countries, including
the Russian Federation where the generic versions of these
medicines are not licensed.

The rate of HIV infection is high in the Russian
Federation. The disease is often detected in late stages when
patients already suffer from one or more opportunistic
infections. 106 560 new cases were detected in 2017 and
this rate increases yearly according to the Federal Scien-
tific and Methodological Centre for AIDS Prevention and
Control.> Among patients under outpatient clinics obser-
vation in 2017, 22.3% had late stages of HIV-infection.’
Parenteral drug use is still a common way of HIV transmis-
sion (18.9% of all newly diagnosed in 2017 according to offi-
cial data). Therefore, coinfection with chronic hepatitis C is
not rare and this poses additional challenges to treating such
patients.
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CASE REPORT

A 37-year-old man was diagnosed with HCV infection in
1998 (positive HCV-antibody test), but did not receive any
antiviral treatment. In 2015, he was recommended treatment
with DAAs.

Routine screening prior to the treatment revealed META-
VIR score F3 liver fibrosis (on elastography), hepatospleno-
megaly and signs of portal hypertension (on sonography).
He was classified as Child Pugh Class A. No signs of liver
decompensation were detected. HCV genotype was defined
as 3a. HBsAg was negative. He had never been tested for
HIV previously and the screening revealed HIV-infection.
He had an advanced immunosuppression with 0 cells/mcl
CD4 cell count and a viral load (VL) of 400 000 copies/ml.
Though the patient had at least 4 factors associated with
accelerated fibrosis progression (F3 liver fibrosis, 3a geno-
type of HCV, male sex, and HIV-coinfection), antiviral HCV
treatment was delayed until the stabilization in the HIV
status. In November 2015, the patient began antiretroviral
treatment (ART) with lopinavir/ritonavir plus tenofovir plus
lamivudine and co-trimaxozole prophylaxis in accordance
with the national guidelines.* CT scan of the chest showed
moderate axillar lymphadenophathy. We also initiated treat-
ment of latent tuberculosis infection (LTBI) (isoniazid 0.3
plus vitamin B6). We did not prescribe primary prophylaxis
of MAC infection as the risk was relatively low and because
of possible drug interactions and accelerated fibrosis. In
December 2015, the CD4 count was 29 cells/mcl, RNA HIV
was 687 copies/ml.

By May 2016, when LTBI treatment was almost over,
the patient’s condition worsened. He developed fever, chills,
dry cough, increasing shortness of breath. He had bouts of

HIV, M. Avium and HCV Infection.

diarrhea every morning and once experienced bloody spu-
tum. He was admitted to the hospital for infectious diseases.
Chest CT scan on June 1, 2016 showed a progressive disease:
enlargement of left bronchopulmonary chest lymph nodes
with compression of bronchi of the left upper lobe as well as
single foci in the upper lobe of the left lung (Figs 1A, 1B). The
abdominal MRI on June 9 detected enlarged lymph nodes in
ligamentum hepato-mesenteric and mesenteric lymph nodes
(8.5%9 mm, 18x15 mm), para-aortic lymph nodes were also
involved (10x11 mm, 15x18 mm) (Fig. 2). Fibrobronchos-
copy on June 22 revealed signs of tuberculosis in the left up-
per lobar bronchus and left B6 bronchus, bronchonodular
fistulas.

Sputum and bronchoalveolar lavage revealed acid-fast
bacilli 3 per 100 fields and 40 per 100 fields, fecal tests at
the same time detected acid-fast bacilli 2 per 100 fields. PCR
of the sputum performed on June 20 detected no DNA of
Mycobacterium tuberculosis complex. Thus disseminated
Mycobacterium avium complex (MAC) infection was sus-
pected. Blood culture for mycobacteria detection was not
available. In July 2016, we initiated treatment with claryth-
romy 1.0, rifabutin 0.15, ethambutol 1.2, and moxifloxacin
0.4 according to ATS guidelines for treatment of nontuber-
culous mycobacterial diseases® and national guidelines for
treatment of HIV infections®. In August 2016, culture from
sputum was identified with Genotype Mycobacterium CM
(Hain Lifescience, Germany) as M. avium. Therefore, the
diagnosis was confirmed. At the same time, our patient
developed esophageal candidiasis which was successfully
treated with fluconazole (there was no evidence of varices on
endoscopy).

The patient was under the observation of an HIV special-
ist after he was discharged. He continued treatment of MAC-

Figure 1. Chest CT scans. A. 06.12.15 (at the beginning of ART and TB preventive treatment); B. 01.06.16 (at onset of symptoms).
Radiological worsening with further enlargement of intrathoracic lymph nodes (paratracheal, para-aortic groups and left bronchopul-

monary lymph nodes) with perifocal inflammation, compression of bronchi of the left upper lobe, new single foci in the upper lobe of

the left lung.
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Figure 2. MRI of the abdomen. COR T1+Gd. Enlarged homog-
enous lymph nodes in the ligament of Treitz. Mesenteric lymph

nodes on this scan are not significantly enlarged.

infection, as well as antiretroviral treatment and co-trimaxo-
zole prophylaxis. In January 2017, he underwent liver fibro-
scan which showed progression of fibrosis - METAVIR score
F4, HCV VL was 17 000 000 IU/ml, his CD4 count remained
low (40-50 cells/mcl, with the maximum of 70 cells/mcl
and suppressed HIV VL). Laboratory tests before treatment
revealed anemia (Hb 8.7 g/dl), and slightly decreased albu-
min (3.3 g/dl), other laboratory parameters (thrombocytes,
bilirubin, AST, ALT, glomerular filtration rate) were within
the normal range. Due to the high risk of further cirrhosis
decompensation and development of complications, we
decided to initiate treatment of hepatitis C.

We started 24 weeks of sofosbuvit/velpatasvir accord-
ing to EACS guidelines.® Other treatment regimens were
corrected in accordance with drugs’ interactions: rifabu-
tin was finished (since its usage is not recommended with
sofosbuvir/velpatasvir, and according to CDC guidelines for
the therapy of disseminated MAC infection, rifabutin is not
an obligatory component of the drug regimen’). Tenofovir
was replaced by abacavir in the ART regimen (HLA-B57
test was negative).

After 4 weeks of therapy VL of HCV decreased to 1500
copies/mcl and at the end of treatment VL was undetectable.
At week 12, after treatment cessation, VL remained unde-
tectable; therefore the patient achieved a sustained virologic
response, which persists till now (for 30 months). Within the
treatment of hepatitis, CD4 increased to 143 cells/mcl by the
25™ of May, 2017.

Observation during MAC treatment was based on clinical
and radiological findings, sputum and feces AFB fluorescent
microscopy. Blood culture for detection of mycobacteria was
still unavailable. According to guidelines for MAC-infection

treatment, it was over by November 2017: the patient was
asymptomatic, previously enlarged lymph nodes reduced
(confirmed by CT-scan), there were no acid-fast bacilli at
fluorescent microscopy of feces, duration of the treatment was
more than 12 months, CD4 cells were >100 cells/mcl for more
than 6 months.

We observed no side effects of simultaneous ART, MAC-
infection treatment and treatment of chronic hepatitis C with
DAA:s.

Nowadays (December 2019), the patient continues
observation in the HIV-clinic, antiretroviral treatment and
co-trimaxozole prophylaxis. The last results of CD4 and HIV
VL (from November 2019) were: 195 cells/mcl (20%), VL
undetectable. He undergoes ultrasound examination 2 times
a year®®, the last one (from September 2019) revealed no
signs of focal abnormalities in liver and no evidence of portal
hypertension worsening. Gastroesophageal endoscopy is in
plan.

DISCUSSION

Disseminated MAC infection is a common problem in
patients with advanced immunosuppression. This opportu-
nistic infection can develop as a manifestation of immune
reconstitution inflammatory syndrome (IRIS).!° Our clini-
cal case presents a classical course of the disease - a subacu-
te development with flu like symptoms, diarrhea, massive
involvement of abdominal and thoracic lymph nodes and
insignificant involvement of pulmonary tissue.

According to the data, effective treatment of dissemi-
nated MAC infection in HIV patients is possible with a
combination of a long course of multidrug therapy and an
effective ART. This case shows a slower response to ART
in the patient with chronic hepatitis C infection that may
compromise successful treatment of such patients.

One of the most prominent benefits of hepatitis C
treatment in HIV patients is a delay in the fibrosis pro-
gression.!’1> At the same time, some studies show that
after hepatitis is cured, patients enhance virologic or/and
immunologic response to ART.!* All these studies refer to
the era of interferon-containing therapy which was restrict-
ed in HIV patients.!> Interferon-free therapy facilitates
treatment of HIV/HCV co-infected patients though there
are some drug interactions between ART and medica-
tions against hepatitis C. The most significant interactions
occur when combining direct-acting anti-HCV antivirals
with non-nucleoside transcriptase inhibitors (NNRTL
efavirenz, nevirapine, and etravirine) as they can decrease
concentrations of DAAs (resulting in a loss of efficacy and
potential virological failure) by inducing cytochrome P450
enzyme system and P-glycoprotein. But still, NNRTT can
be combined with sofosbuvir and sofosbuvir/ledipasvir
without any dose adjustment. Boosted protease inhibi-
tors (PI) also have significant interactions with anti-HCV
antivirals. Nevertheless, sofosbuvir, sofosbuvir/ledipas-
vir and sofosbuvir/velpatasvir are eligible to be combined
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with PL Integrase inhibitors have the most favourable
interaction profile. Antiretroviral drugs switches may be
performed to allow compatibility with DAAs.

Concerning opportunistic infections treatment, the
most important drug interactions are connected with rifa-
mycins - rifampicin and rifabutin that are contraindicated
in combination with DAAs. With isoniazid and clarithro-
mycin, weak interactions which can require dose adjust-
ment are possible.

CONCLUSIONS

This clinical case demonstrates that the combined therapy
of HIV, chronic hepatitis C, and opportunistic infections
becomes possible after a thorough consideration of all drug
interactions. Such simultaneous treatment can be the best
way to improve outcomes in some clinical situations. All of
the above stresses the need to expand the access of HIV-
positive patients to the treatment of chronic hepatitis C
with DAAs.

REFERENCES

1. World Health Organization. Guidelines for the care and treatment
of persons diagnosed with chronic hepatitis C virus infection. 2018.
Available from: https://www.who.int/hepatitis/publications/hepatitis-
c-guidelines-2018/en/ [Accessed June 25, 2020].

2. Federal AIDS Centre. HIV-infection. Information Bulletin. Moscow,
2018.

3. Federal Research Institute of Health Organization and Informatics of
the Ministry of Health (Russian Federation). TB/HIV in the Russian
Federation. Moscow, 2017. Available from: https://mednet.ru/infor-
matizatsiya/tsentr-monitoringa-tuberkuleza [ Accessed June 20, 2020]

4. Pokrovskiy VV, Jurin OG, Kravchenko AV, et al. National guidelines
on out-patient observation and treatment of HIV-positive patients.
Clinical protocol. Epidemiology and infectious diseases. Topical is-
sues. N6, 2015.

5.  Griffith DE, Aksamit T, Brown-Elliott BA, et al. An Official ATS/IDSA

Statement: Diagnosis, Treatment, and Prevention of Nontuberculous

10.

11.

12.

13.

14.

15.

HIV, M. Avium and HCV Infection.

Mycobacterial Diseases. Am ] Respir Crit Care Med 2007; 175(4).
EACS guidelines. Version 8.1. October 2016. Available from: https://
www.eacsociety.org/guidelines/guidelines-archive/archive.html [Ac-
cessed June 25, 2020].

Guidelines for the Prevention and Treatment of Opportunistic Infec-
tions in HIV-Infected Adults and Adolescents. Recommendations
from the Centers for Disease Control and Prevention, the National
Institutes of Health, and the HIV Medicine Association of the Infec-
tious Diseases Society of America. Available from: https://aidsinfo.
nih.gov/guidelines [Accessed June 20, 2020].

Marrero JA, Kulik LM, Sirlin CB, et al. Diagnosis, staging, and man-
agement of hepatocellular carcinoma: 2018 practice guidance by the
American Association for the Study of Liver Diseases. Hepatology
2018; 68(2):723-50.

Garcia-Tsao G, Abraldes JG, Berzigotti A, et al. Portal hypertensive
bleeding in cirrhosis: Risk stratification, diagnosis, and management:
2016 practice guidance by the American Association for the study of
liver diseases. Hepatology 2017; 65(1):310-35.

Smibert OC, Trubiano JA, Cross GB, et al. Short communication:
Mycobacterium avium complex infection and immune reconstitu-
tion inflammatory syndrome remain a challenge in the era of ef-
fective antiretroviral therapy. AIDS Res Hum Retroviruses 2017;
33(12):1202-4.

Benhamou Y, Bochet M, Di Martino V, et al. Liver fibrosis progression
in human immunodeficiency virus and hepatitis C virus coinfected
patients. The Multivirc Group. Hepatology 1999; 30(4):1054-8.
Macias J, Berenguer ], Japon MA, et al. Fast fibrosis progression
between repeated liver biopsies in patients coinfected with hu-
man immunodeficiency virus/hepatitis C virus. Hepatology 2009;
50(4):1056-63.

Konerman MA, Mehta SH, Sutcliffe CG, et al. Fibrosis progression in
human immunodeficiency virus/hepatitis C virus coinfected adults:
prospective analysis of 435 liver biopsy pairs. Hepatology 2014;
59(3):767-75.

Dazley J, Sison R, Slim J. Long-term consequences of hepatitis C vi-
ral clearance on the CD4 (+) T cell lymphocyte course in HIV/HCV
coinfected patients. AIDS Research and Treatment Volume 2015,
Article ID 687629, 4 pages http://dx.doi.org/10.1155/2015/687629.
EACS guidelines. Version 6. October 2011. Available from: https://
www.eacsociety.org/guidelines/guidelines-archive/archive.html [Ac-
cessed June 25, 2020].

Folia Medica | 20211 Vol. 63 | No. 4

589

Folia Medica



Folia Medica

V. Zimina et al

OaHoBpemeHHOe neyeHne BNY, komnnekca
pacnpocTpaHéHHbIX Mycobacterium Avium n nHdgekunn
renatutom C

Bepa 3umnnal!, Cernana Jlertspésal, Enena Beno6oponosal, 10mms Knnmosal,
Anexkceit KpaBuenko?

! Kagpedpa ungpexyuonnvix 6onesneil, Poccuiickuti ynusepcumem 0pysxc6v. napodos, Mockea, Poccust
2 Cneyuanusuposannas Hay4Ho-uccnedosamensckas aabopamopus snudemuonozuu u npodunaxmuxu CIIM/a, Llenmpanvhoiil Hay4HO-
uccnedosamenvckuii uHcmumym snudemuonozuy QedepanvHotl cryi6vl no HAO30py 8 chepe 3ausumol npas nompebumenetl u 671a20N0NYHUS HeN0BeKA

Pocnompe6radsopa, Mockea, Poccust

Appec ans koppecnoHfaeHuun: Ceernana [lertsapésa, Kadenpa nadekimonusix 6oresHeit, Poccuitcknil yHUBepcuTeT APY>KObI HAPOAOB, YII.
Muxknyxo-Maxas, 6, Mocksa 117198, Poccuiickas @egepauns; E-mail: degtyareva_syu@pfur.ru; Ten.: 8-(495)-365-25-33

[ara nonyyeHus: 2 urosst 2020 ¢ JaTta npueMkun: 14 mons 2020 ¢ Aara nyénukaumm: 31 asrycra 2021

O6pasel, uMTUPOBaHuUA: Zimina V, Degtyareva S, Beloborodova E, Klimova J, Kravchenko A. Concurrent treatment of HIV, dis-
seminated Mycobacterium avium complex and HCV-infection. Folia Med (Plovdiv) 2021;63(4):586-90. doi: 10.3897/folmed.63.e56124.

Pe3tome

[TanmenTts! ¢ BUUY-vH)ekumert, [MarHOCTUPOBAHHOI Ha IIO3JHEN CTafuM, OOBIYHO MOTYYAIOT 3HAYUTENbHYI0 UMMYHOCYIIPECCUIO 1
HY>KJIAIOTCA B HeMeJJICHHOJ IIPOTUBOBYPYCHOJ TepaIlnyl ¥ JIeYeHN OIIIOPTYHMUCTIYeCKUX MHeKkmit. Hamuane konHbeKmy rema-
tuta C fienaet nedeHne emé 6oee CIT0XKHBIM M3-32 BO3MOXKHBIX II060YHBIX 3 (eKTOB I TeKapCTBEHHOTO B3auMOyieicTBuA. JleueHne
nHdexuym renatuta C B TAKMX KIMHNYECKMX CUTYalMAX He TONMBKO NpefoTBpaliaeT passuTie Gp16po3sa, HO TAKKe MOXKET YCUIMBATh
BUPYCONOTMYECKWI U / VI MUMMYHOJIOTMYECKIIT OTBET Ha IIPOTUBOBMPYCHBIE IIPENapaThl 1, CTIeJOBaTeNbHO, 3G deKTHBHOe IeueHNe
ONINOPTYHMUCTUYECKUX MHPeKIuit. TIaTe/lbHbI YYET BCeX CYIeCTBYIOUX 3a00/IeBaHMII U IEKapCTBEHHBIX B3aYMOZEVCTBII IIPH
KOMOMHMPOBAHHOII Tepanuy JielaeT OfHOBpeMeHHoe edeHne BIY, xporndeckoro renaryuta C 1 ONNOPTYHUCTUIECKNX MHPEKIMI
He TOJIbKO BO3MOXKHBIM, HO I JIYYIIVM CIIOCO60M YIyUYLINTD UCXOJ, B CTIOXKHOI K/IVHIYIECKOI CUTYaIVN.

KnioueBble cnoBa

KOMH(eKINs, TeKapCTBEHHbIE B3aMMOJEIICTBIA, renatuT C, MMMYHOCYIIpeccHs, HeTyOepKy/Ié3Hble MUKOOaKTepuu
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