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CLINICAL AND LABORATORY FINDINGS OF DISSEMINATED Mycobacterium avium COMPLEX
INFECTION (DMAC) IN A PAIR MATCHED CASE-CONTROL STUDY
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SUMMARY

A pair matched case/control study was conducted from January 1991 to 30 June 1992 in order to define clinical and laboratory
findings associated with DMAC infection in AIDS patients. Since DMAC infection is usually associated with advanced
immunodeficiency, and therefore also with other opportunistic illnesses, in addition to the number yihGibdcytes, cases and
controls were matched using the following criteria: date of AIDS diagnosis and antiretroviral therapy, number and sesentgtefia
opportunistic infections and, whenever possible, tygenafumocystis carinprophylaxis, age and gender, in this order of relevance.
Cases (defined as patients presenting at least one positive culture for MAC at a normally sterile site) and controlsCésented
lymphocyte counts below 50 cel/mm3. A significantly higher prevalence of general, digestive and respiratory signs, indreased LD
levels, low hemoglobin levels and CDeell counts were recorded for cases when compared to controls. Incregsesim alkaline
phosphatase levels seen in cases were also recorded for controls. In conclusion, the strategy we used for selectitfoyveahir®ls al
to detect laboratory findings associated to DMAC infection not found in other advanced immunosuppressed AIDS patients without
DMAC.
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INTRODUCTION antiretroviral therapy and the cumulative number and severity of
opportunistic diseases instead of counting the isolate number df CD4
AIDS is characterized by multiple opportunistic diseases that calymphocytes.

affect an immunosuppressed HIV-infected patient concomitantly or at

different moments. The incidence of disseminated disease due to The objective of this paper is to describe clinical and laboratory

Mycobacterium aviurnomplex (MAC) has risen dramatically since AIDS findings associated with DMAC infection in AIDS patients. The strategy

epidemic appeared and has become the most common opportunist€ matching cases and controls using clinical parameters and a CD4

infection of bacterial origin among AIDS patients in the United Statesthreshold rather than an isolate CD4 counts objectified the selection of

26812 yntil a powerful treatment for HIV disease became current inindividuals clinically and immunologically comparable to cases. Studying

developed countriés these two comparable groups we will try to identify those findings usually
reported to DMAC infection that could be the result of concurrent

Much of the information available about DMAC infection has beenimmunosuppression.

obtained from AIDS patients with long term HIV infection and advanced

immunodeficiency since the risk of developing DMAC increases as the METHODS

CD4" lymphocyte count declines below 100/nfmi® these cases, an

overlap of signs and symptoms with those of other HIV-associated A pair matched case/control studywas carried out. All HIV-

diseases processes is expected to occur. In addition, patients withfected patients seen at the Infectious Disease Department of the

comparable CD#cell counts can present different prognosis as the resulRothschild Hospital (Paris-France), and presenting at least one positive

of clinical status, differences in quantity and quality of prophylactic andspecimen culture for MAC at a normally sterile site, (from January 1st

therapeutic regimens usually used “for life” and viral load, the greatest991 to 30 June 1992) were considered eligible cases. We selected contrc

predictor of survival nowadaysFor these reasons, and because viralAIDS patients based on the following criteria of exclusion: MAC

load was not available before 1996, we figured that patients could bdiagnosis or empirical treatment for tuberculosis (MAC prophylaxis was

more comparable if we consider date of AIDS diagnosis, date ohot available at this time in our center), number of Céls above 50
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cell/mm3 at the moment of DMAC diagnosis of the corresponding index  Culture of specimens Blood samples (10 ml) were obtained by a
case (this threshold was defined after an evaluation of Cuhts for  sterile technique, placed in a lysis-centrifugation blood culture tube
cases). Controls that presented clinical and laboratory signs suggestilsolator tubes — DuPont Instruments, Newtown, CT), and centrifuged
of DMAC infection (prolonged unexplained fever and anemia) wereat 3000g for 30 min. The supernatant was aseptically removed and
excluded. Cases and controls were matched by date of AIDS diagnosidiscarded. The remaining concentrate was totally inoculated onto
date of antiretroviral therapy, number and severity of opportunistid.owenstein Jansen media (LJ) and Coletsos (Co). Samples from biopsies
diseases and, whenever possible Pmgumocystis cariniPneumonia  were also collected into Isolator tubes, before being seeded in LJ and Co
(PCP) prophylaxis, age and gender (in this order of relevance). The bestedia. All tubes were incubated at 37 °C and examined once a week for
matched control was selected. as long as 3 months. The source, strain and number of colonies were
recorded. A microscopic examination of smears stained with auramine
Clinical charts and laboratory records were reviewed retrospec- was performed in all samples except blood. MAC was identified by using
tively. A computerized database provided almost all information needethe Gen-Probe Rapid Diagnostic System (Gen-Probe, Inc., San Diego,
for this study. Clinical signs and symptoms described at the databaggalif.)*2. The results were confirmed by standard biochemical methods.
were the result of the regular consultations (only bacteriological
information was obtained directly from the laboratory). Demographic  Statistical analysis Association between signs, symptoms and
data were analyzed and included age, gender and risk group. Clinicklboratory parameters of DMAC infection was assessed by the matched
information was divided as follows: Karnofsky performance score (aff test or Mc Nemmar test of symmetry whenever appropriate, using the
time of first clinical signs and at the moment of DMAC diagnosis asSPSS package (Statistical Program for Social Science, Chicago,
defined by the first positive MAC culture), general (fever, night-sweats|llinois)?.
weight loss), pulmonary (cough, dyspnea) and digestive (diarrhea,
abdominal pain, nausea) signs and symptoms as well as enlargement of RESULTS
liver, lymph nodes or spleen. Weight loss was defined as a loss of more
than 10% of weight during the preceding 6 months and diarrhea as three  Among the 308 AIDS cases followed at the Department of Infectious
or more loose stools per day. Liver and lymph node enlargement wd3iseases from January 1991 to June 1992, 52 (16.8%) had the diagnosis
detected by ultrasonography in cases where biological signs of hepatid DMAC infection. In eleven (3.57%), DMAC was the first AIDS-
injury were present. AIDS was defined according to the 1987 definitiordefining condition. DMAC infection occurred after a median of 15 (mean
of the Centers for Disease Control and Prevehtion 20.39 + 17.39) months after AIDS diagnosis.

Laboratory data were analyzed at the time of the first positive Both groups of AIDS patients (52 DMAC infection cases and 52
culture and included hematological parameters (white blood cell courtontrols) consisted of 50 males and 2 females. The median age was 37
and hemoglobin levels), liver function tests (ALT, AST, alkaline (mean 37.8 = 7.5) for DMAC patients and 38 (mean 38.2 + 6.7) for
phosphatase, LDH ang5T levels). We tolerated a gap of 2 months for controls. AIDS was sexually transmitted in 49 cases of MAC infection
results concerning CD£ell subset count 32 microglobulin and p24 and in 50 controls and appeared as result of blood transfusion in 3 cases
antigenemia. and 2 controls, respectively.

DMAC was due toMycobacterium aviumn all cases. It was
diagnosed by blood cultures in 49 (94.2%) cases, in bone marrow aspirate
in 2 (3.8%) and from a liver biopsy in one case. Other cultures had been

Table 1 . . R
Weight and Karnofsky score recorded before AIDS, and at different performed before in 31 of the 52 patients and, although positive in nine
times of DMAC infection of them (29.03%)M. aviurmmwas cultivated only from specimens obtained
from a normally non-sterile site (respiratory tract). The mean time to
cultivate and identify MAC was 31.3 days and 64% of patients presented

cases controls less than 3 (mean 10+ 21) colonies.
mean (xSD) mean (xSD) p*
The mean time elapsed from the first clinical sign of MAC infection

reported normal 67 (8) 68 (x9) 0.62 to its diagnosis was 119.4 + 105 days (median 95 days).
weight (kg)
at first signs: Mean and median values for Karnofsky score and weight are shown

) in Table 1. From the first MAC clinical signs to diagnosis a significant
Karng{sty SC. 6921 (+188) 69(;1 (fll()l) 80026 weight loss was recorded paralleling the deterioration of the general
weight (kg) (8) (10) ) status as reflected by the progressive increase in the difference of weight

. . and Karnofsky score between cases and controls.

at diagnosis:
Karnofsky sc. 75 (x20) 92 (£12) <0.01 - . he ti
weight (kg) 57 (28) 65 (+10) <001 Table 2 shows the clinical signs and symptoms observed at the time

of DMAC diagnosis and in control AIDS patients. Increased frequencies
*Matched t test concerns results of comparison between case and contfot general, digestive and respiratory symptoms, but not for liver or lymph
values made at each time considered; controls are AIDS patients withonbde enlargement, were observed among MAC patients. Table 3 also
DMAC. shows the laboratory findings at the time of DMAC diagnosis. Cases
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Table 2 presented high values fg&T and alkaline phosphatase that, however,
Clinical signs and symptoms associated to DMAC infection were not different from those recorded for controls. Significantly lower
hemoglobin levels and CD4ell count values, and higher LDH levels
Agreeing pairs Disagreeing pairs were detected in cases as compared to controls. In our study, case:

presented higher frequencies of respiratory signs than controls. However,

Signs & YESIYES NO/NO YES/NO NO/YES  Prob. high LDH values do not seem to be associated with pulmonary
symptons involvement since cases that presented pulmonary signs did not presen
digestive 14 7 27 4 <0.01 higher LDH values. We have also tried to correlate this finding with the
respiratory 5 14 31 2 <0.01 presence of digestive signs but even when both digestive and respiratory
general 5 0 44 0 <0.01 factors were considered together no correlation appeared (Table 4). A
hepatic & possible overlap of PCP and DMAC was also explored but this association
lymphatic 10 19 15 8 0.14 could not be found.

“Yes/Yes” for agreeing pairs means that both case and control presented
the symptom. “Yes/No” means that only the case presented the symptogré
and “No/Yes” that only the control did.

The median p24 Ag value was 23 pg/ml for cases (mean 125.7
2.6) and 10 for controls (mean 65 + 122.6). Among the agreeing pairs,
11 cases and respective controls had positive p24 Ag (+/+) and 9 pairs
had negative values (-/-). Twelve cases were positive for p24 Ag when
their respective control presented negative values (+/-) and 11 cases wer:
negative with a positive respective pair (-/+) (Mc Nemar test of symmetry

_ , - Table3 _ , = 0.83 and probability = 0.04).
Hematological, biochemical and immunological parameters at the time of

DMAC diagnosis

DISCUSSION
Mean + SD The incidence of DMAC infection detected here (16.8%) in AIDS
Case Control p patients is in agreement with the 16% value previous_ly reported by
HAVLIK et al*?2and the 18% value observed by CHit\al® in patients
WBC 31661302 29054913 0.22 with less than 50 CD4ells{ul. In France, 12.5% of AIDS patients were
HEMOGLOBIN 9.8+1.7 12.3+1.8 <0.01 treated for DMAC in 1991 In Brazil DMAC infection was diagnosed
PLATELETS 191+95 170+62 0.25 in 16% of blood cultures of patients presenting unexplained fever who
LDH 456+154 379+127 <0.01 were selected for clinical suspicion of DMRGnd in 18.4% of bone
YGT 102+153 72+110 0.25 marrow specimedsNIGHTINGALE et al%, however, studying patients
ALK. PHOSP. 138+177 130£221 0.85 presenting less than 100 CDeells, even without clinical signs and
ALT 30+28 3117 0.8 symptoms of DMAC infection, showed that sequential blood cultures
AST 33£22 2914 0.22 could improve the sensitivity of detection of MAC bacteremia. Using
B2 MICRO 3.7£#1.5 3.1£1 0.07 this approach, these authors observed incidences of 21% and 43% afte
p24 Ag 126+383 65+123 0.21 one and two year follow-up, respectively. This last figure is indeed closer
Ch4 15+11 21+14 0.02 to that (47%) corresponding to the prevalence of histopathologic evidence

WBC = white blood cells (cell/mm3), hemoglobin (g/dL) LDH = lactate ©f MAC infection at autopsy. However, the adoption of prophylactic

dehydrogenase (U/mLYGT = gamma glutamil transpeptidase (U/L), €9imens for DMAC since _1993 a_nd the_avallablllty of Protease I_nhlbltors

alk. phosp. = alkaline phosphatase (Uft3micro =p2 microglobulin (PI) as part_of highly actw_e gntlretrOV|raI tr_eatment (HART) |_n 1996

(mg/dL), p24 Ag = p24 antigen (pg/mL), CD#4 CD4 lymphocytes have gontrlbuted to a significant drop in these values in some

(cell/mm3). countrie*192128 Recent reports showed even recovery of DMAC
infection without specific treatment in patients using HART

The mean time elapsed between diagnosis of AIDS and diagnosis of
Table 4 DMAC infection was 20 months. HAVLIt al*2reported a 4.5 months
Association of clinical signs and symptoms with mean Lactate dehydrogenasmedian in patients seen from 1985 to 1988 and an increase to 8 month:
levels (U/L) in AIDS patients according to the clinical signs and symptoms in patients studied between 1989 and 1990. In 1991, HORSBURGH
al.** reported a mean of 7 to 15 months. The use of antiretroviral and of
signs/symptoms LDH meantS.D. P PCP prophylaxis in all our patients may have prolonged survival
increasing the risk of DMAC and of any other infections associated with

PULMONARY YES 465 + 167 0.52 advanced immunodeficiency.
NO 432 + 150
DIGESTIVE YES 460 + 164 0.71 The age, sex and route of transmission of HIV of our MAC cases
NO 440 + 119 reflect a trend also recorded for our AIDS patients as a whole. We did
DIGESTIVE + PULMONARY _ YES 435 + 149 075 not find differences concerning age between cases and controls.

Eventhough our finding may have been biased by the pairing criteria we

NO 458 +156 used (even if age was considered as the last item of selection for controls
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it seems to agree with data reported by LASSEU&° who were also  could not support this hypothesis (Table 4). This finding suggest however
unable to observe differences concerning these factors in a cohort tfat MAC bacteremia could play a role in the pathogenesis of LDH
100 French patients. HAVLIKt al*?and HORSBURGHt al** however elevation.
could show a significant relationship between young age and DMAC
infection. Necropsy findings showed MAC in the lungs of 16% to 34% of
DMAC patient§*42° put the importance of the lungs as a route for
The predominant clinical presentation of DMAC in our patients wasacquiring disseminated MAC infection is still controversial. Although
the already described syndrome including fever, night sweats and weighbme authors consider pulmonary presentation as a rare fact resulting
los$41¢ anemia and elevated serum levels of alkaline phospFfatase from dissemination of the infection from other sités JACOBSONet
al.’reported a 33% sensitivity of positive respiratory cultures preceding
Anemia is a common manifestation in patients with humanthe first positive culture from a sterile site by a median number of 25
immunodeficiency virus infectiéh?®. The degree of anemia in patients days for predicting subsequent disseminated MAC. In the same way,
with CDC-defined AIDS is usually mild with a mean hemoglobin level CHIN et al* showed that 61% of patients presenting an induced sputum
ranging from 9.0 to 11.0 g/d#>%® However in AIDS patients with  positive for MAC developed MAC bacteremia which appeared within a
DMAC infection the anemia is profound and often occurs without similaryear, in 59% of the cases, and at most within the first 130 days. This
decreases in white blood cell and platelet cddhtSur results, showing  more than twofold increase in the risk for MAC bacteremia allowed that
a significant difference between hemoglobin levels in cases and controtgoup to conclude that the respiratory tract may correspond to a route of
not explained only by advanced HIV infection, are in agreement withentry for MAC in HIV-infected patients.
previously reported data.
In conclusion, in view of the data presented here and in previous
Weight and Karnofsky score showed a progressive difference betwegraper, it seems that high levelsy@T and alkaline phosphatase are
cases and controls from the beginning of signs to diagnosis when madstboratory findings associated with end-stages of AIDS and are not a
patients also had signs and symptoms or laboratory findings related tesult from DMAC infection. Conversely, high levels of LDH have been
the gastrointestinal (Gl) (e.g. abdominal pain, diarrhea, increased levelsund associated with DMAC and not found in other advanced AIDS
of alkaline phosphatase ay@T), or respiratory (cough, dyspnea, x-ray patients.
abnormalities) tracts.
Although the incidence of DMAC infection and of other opportunistic
HORSBURGHet al*® showed findings referable to the Gl tract or diseases has fallen since protease inhibitors became largely used,
increased alkaline phosphatase in 76% of DMAC patients and a strorrgsistance to antiretroviral therapy is now a reality that clinicians have to
correlation between these findings and the presence of the disease. THatl with. Therefore the unknown clinical evolution of AIDS patients
study, however, was not controlled with a group of AIDS patients withouhereafter, makes this and other studies on this subject reference to the
DMAC. HAVLIK et al?2also observed an association between elevatednanagement of DMAC infection in the future.
alkaline phosphatase (as well as fever, anemia, night sweats, weight loss
and diarrhea) and DMAC. In their study, however, the AIDS patient RESUMO
control group was composed by considering the number of C&l4
(less than 100) as the sole criterion, and only 2 patients presented lesManifestacdes clinicas e laboratoriais da infec¢do disseminada
than 50 CD4cells (to characterize the advanced immunodeficiency). pelo complexoMycobacterium avium(DMAC) em um estudo
caso/controle pareado
In our cases we observed a high positivity of p24 Ag compared with
controls. This finding accords with the concept of viral load in AIDS Um estudo caso/controle pareado foi realizado no periodo
patients presenting opportunistic infections, what reflects HIV diseaseompreendido entre janeiro de 1991 e junho de 1992, a fim de determinar
in progression. a associacdo de manifestag@es clinicas e laboratoriais com a DMAC em
pacientes com AIDS. Como a DMAC é habitualmente associada com
Since we have not been able to observe any significant increase imunodeficiéncia avancada e portanto também com outras doengas
the levels of alkaline phosphatase, as well ag3f, related to the  oportunistas, além do nimero de linfécitos G@4sos e controles foram
presence of DMAC in our study, it may be tempting to suggest thapareados utilizando-se os seguintes critérios: data do diagnéstico de AIDS
these laboratory abnormalities could be explained by overlap of othex terapéutica anti-retroviral, nUmero e gravidade das infeccfes
opportunistic diseases or even by complication of their treatment (usuallgportunistas associadas e quando possivel, tipo de profilaxia para
for life), as immunosuppression advances in both groups. Pneumocystis cariniidade e sexo, nesta ordem de importancia. Os casos
(definidos como pacientes que apresentaram ao menos uma cultura
A more recent prospective case/control stadiyo showed abnormal  positiva para MAC em sitio normalmente estéril) e controles apresentaram
titers of alkaline phosphatase in both cases and controls and high LDébntagem de linfocitos CD4abaixo de 50/mm3. Uma prevaléncia
levels only for cases, as reported in the present work. In that study, thegnificativamente alta de sinais gerais digestivos e respiratérios, elevacdo
authors also paired the controls using number of opportunistic diseasess niveis de DHL, niveis baixos de hemoglobina e células &4
as one of the criteria. Like GORDIBt al®, we consider that the observada nos casos comparados aos controles. A elevagad @a
association of increased LDH levels with DMAC, which had not beenfosfatase alcalina observada nos casos foram também observadas nos
reported by others, could be the result of the high prevalence of respiratocpntroles. Em concluséo, a estratégia utilizada por nés para selecionar
signs or overlap of PCP in cases. In our study, however, statistical analygis controles nos permitiu detectar exames laboratoriais associados a
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DMAC néo observadas em outros pacientes com AIDS e imunost5
supressao avancada sem DMAC.
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