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Reply to Remtulla
and Decker

To the Editor—We appreciate the cor-

respondence by Remtulla and Decker [1]

in response to our recent article in Clinical

Infectious Diseases [2]. Remtulla and

Decker profile 2 white, male, nonobese pa-

tients whose cases of nonalcoholic stea-

tohepatitis (NASH) progressed to hepatic

cirrhosis over a multiple-year period, dur-

ing which time they received antiretroviral

therapy regimens that included dideox-

ynucleoside analogues (stavudine or di-

danosine) and that suppressed HIV infec-

tion. In patient 2, liver biopsy findings

were compatible with drug-induced liver

disease.

We agree with Remtulla and Decker [1]

that, as previously demonstrated by Her-

man and Easterbrook [3] and Nunez and

Soriano [4], exposure to nucleoside ana-

logues (such as zalcitabine, stavudine, zi-

dovudine, and didanosine) is associated

with liver mitochondrial toxicity resulting

in microvescicular steatosis, lactic acidosis,

and mitochondrial DNA depletion. These

changes can evolve to fibrosis and macro-

vescicular steatosis with focal necrosis.

In our analysis, the patients’ cumulative

median durations of exposure to stavu-

dine and didanosine were just 51 and 31

months, respectively, and nearly one-half

of patients had never been exposed to

those drugs. Our own data clearly suggest

an etiologic role for prolonged NRTI ex-

posure in the development of nonalco-

holic fatty liver disease (NAFLD), but we

did not discern progression to NASH or

overt cirrhosis, because we did not per-

form consecutive liver biopsies. We sur-

mise that it is possible that some patients

with such drug exposure can indeed ex-

perience progression to hepatic cirrhosis.

Several issues are worthy of consider-

ation:

1. The modalities used to monitor

the progression from NAFLD to NASH—

modalities that increasingly include non-

invasive techniques, such as liver elastom-

etry and fibroscan assessments—are di-

agnostic interventions in evolution that

are commonly compared to liver biopsy.

Liver biopsy remains a gold standard, al-

though sampling error is a concern [5],

especially if differential involvement with

NAFLD or NASH occurs in various an-

atomic liver regions. Given the improved

prognosis of HIV infection and the dif-

ferential histologic pattern of metabolic

(macrovescicular) and toxic (microvesci-

cular) liver injury, it would be advisable

to perform liver biopsies for patients more

often than is done now [6].

2. The determinants of progression

of metabolic fatty liver disease in HIV-

infected individuals are poorly character-

ized. Although long-term NRTI treatment

is likely a factor, pathophysiologic pro-

cesses other than mitochondrial toxicity

are likely involved. Experience with HIV-

uninfected patients who have NAFLD sug-

gests that insulin resistance may be a major

determinant of disease progression [7].

However, whether this also occurs in HIV-

infected persons remains to be

ascertained.

3. Although our findings are con-

sonant with observations made in the gen-

eral population that persons with NAFLD

experience low rates of progression to

NASH and cirrhosis [8], we acknowledge

that the “full story” of the continuum of

liver disease among NRTI-treated patients,

its causes, its patterns of progression, and

the optimal modalities for ongoing disease

assessment remain to be fully elucidated.

Acknowledgments

Potential conflicts of interest. All authors: no
conflicts.

Giovanni Guaraldi,1 Nicola Squillace,1

Chiara Stentarelli,1 Gabriella Orlando,1

Stefano Zona,1 Paola Loria,1

and Frank Palella2

1Department of Medicine, Infectious Diseases
Clinic, University of Modena–Reggio Emilia School
of Medicine, Modena, Italy; and 2Feinberg School

of Medicine, Northwestern University,
Chicago, Illinois

References

1. Remtulla AR, Decker CF. Nucleoside reverse-
transcriptase inhibitor use, cirrhosis, and end-
stage liver disease in HIV-infected patients. Clin
Infect Dis 2008; 47:1233–4.

2. Guaraldi G, Squillacne N, Stentarelli C, et al.
Nonalcoholic fatty liver disease in HIV-infected
patients referred to a metabolic clinic: preva-
lence, characteristics, and predictors. Clin Infect
Dis 2008; 47:250–7.

3. Herman JS, Easterbrook PJ. The metabolic tox-
icities of antiretroviral therapy. Int J STD AIDS
2001; 12:555–62; quiz 563–4.

4. Nunez M, Soriano V. Hepatotoxicity of anti-
retrovirals: incidence, mechanisms and man-
agement. Drug Saf 2005; 28:53–66.

5. Ratziu V, Bugianesi E, Dixon J, et al. Histolog-
ical progression of non-alcoholic fatty liver dis-
ease: a critical reassessment based on liver sam-
pling variability. Aliment Pharmacol Ther
2007; 26:821–30.

6. Brunt EM. Do you see what I see? The role of
quality histopathology in scientific study. He-
patology 2008; 47:771–4.

7. Loria P, Lonardo A, Carulli N. Should nonal-
coholic fatty liver disease be renamed? Dig Dis
2005; 23:72–82.

8. Adams LA, Lymp JF, St. Sauver J, et al. The
natural history of nonalcoholic fatty liver dis-
ease: a population-based cohort study. Gastro-
enterology 2005; 129:113–21.

Reprints or correspondence: Dr. Giovanni Guaraldi, Dept. of
Medicine, Infectious Diseases Clinic, University of Modena–
Reggio Emilia School of Medicine, Via del Pozzo 71, Modena,
41100 Italy (g.guaraldi@unimo.it).

Clinical Infectious Diseases 2008; 47:1234
� 2008 by the Infectious Diseases Society of America. All
rights reserved. 1058-4838/2008/4709-0022$15.00
DOI: 10.1086/592353

Smartphone Utilities
for Infectious Diseases
Specialists

To the Editor—I read with interest the

Downloaded from https://academic.oup.com/cid/article-abstract/47/9/1234/462218
by guest
on 30 July 2018




