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1 ow Occurrence of Arthritic Manifestations in Patients with
Puimonary Tuberculosis. T Cell Subsets and Humoral Studies
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Given the suspected role of mycobacteria in the establishment of disorders with an autoimmune
background and joint damage, a study was conducted to analize whether rheumatic symptoms were
likely to be present in tuberculosis (TB) patients. 1o this end, 330 patients with a bacteriologic
confirmation of tuberculosis were investigated for the presence of arthritic complaints. The latter were
recorded in five of them with rheumatic symptoms mostly involving interphalangeal and
metacarpophalangeal joints, and preceding the clinical manifestations of the TB iliness. Three out of
these five patients remained arthritic by the time of the bacteriologic conversion and fulfilled the
criteria for the diagnosis of rheumatoid arthritis. In the two remaining patients sputum negativization
was accompanied by a disappearance of rheumatic manifestations. These patients were also assessed
Jor their peripheral levels of major T cell subsets as well as for the presence of autoantibodies.
Comparisons with a series of non-arthritic TB cases, rheumatoid arthritis patients, and controls revealed
that presence of rheumatic manifestations was associated with a different profile of autoantibody
Jormation and T cell subset changes. Evidence recorded in the present study indicates that joint
affectation in TB is a rare event, being rather the exception than the rule.
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Several lines of investigations suggest that the
immune response against mycobacterita may play
a role in the pathogenesis of disorders with an au-
toxmmune background like rheumatoid arthritis
(RA) (Shoenfeld & Isenberg 1988). Indeed, au-
toantibody phenomena are often detected in sera
of tuberculosis patients (Singer et al. 1962,
Lindqvist et al. 1970, Sela et al. 1987), whereas
raised levels of anti-mycobacterial antibodies were
reported 1n sera of patients with RA as was the
presence of mycobacteria-reactive T c¢eils in the
synovium (Bahr et al. 1989, Tsoulfa et al. 1989,
Holoshitz et al. 1989). Supporting this view, stud-
1es on adjuvant-induced arthritis have concurred
in demonstrating an etiologic role of mycobacte-
ria in the elicitation of the autoimmune arthritis
that results in rats following the induction with
an oil suspension of dead mycobactenia (Pearson
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& Wood 1964, Van Eden et al. 1985, Van Eden
1990). From a c¢linical standpoint, arthritic epi-
sodes were recorded in cancer patients undergo-
ing immunotherapy with BCG (Torisu et al. 1978)
and 1n some fuberculosis (TB) patients but the
actual existence of such inflammatory arthritis in
TB is still a subject of debate (Poncet 1897, Isaacs
& Sturrock 1974). From the foregoing, a study
was conducted to get a clearer picture on whether
RA-like symptoms are likely to be present in our
serics of TB patients. Attempts were also made to
analyze whether such condition, if present, corre-
lated with a different profile of major T cell sub-
sets and autoantibody formation.

MATERIALS AND METHODS

Patients - Careful examination for the pres-
ence of any arthntic sign or symptom, in all TB
patients admiatted to Carrasco Hospital during a
2-year period, enabled us to detect five patients (3
men and 2 women) who complained of some RA-
like manifestations. Patients presented with morn-
ing stiffness and swelling of proximal interpha-
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langeal and/or metacarpophalangeal joints. Con-
comitant arthritic disorders such as psoriatic ar-
thritis, polymyaigia rheumatica, Sjogren’s syn-
drome and systemic lupus erythematosus were
excluded. Furthermore, none of these patients had
a familial history of autoimmune diseases. This
first study group was referred to as rheumatic TR
patients (RhTB). To compare immunological data,
three additional groups were simuitancously in-
cluded. Group 2 comprised 26 TB inpatients (13
mcen and 13 women) presenting no arthritic mani-
festations (NaTB). Both groups were composed
by patients with active pulmonary TB who had
sputum positive for acid-fast bacilli and chest X-
rays clearly consistent with tuberculosis. Pulmo-
nary 1B is usually classified on the basis of the
cxtent and type of X-ray findings into four types;
mild. patients with a single lobe involved. and
without visible cavities, moderate, patients pre-
scnting unilaieral involvement of two or more lobes
with cavities, if present, reaching a total diameter
no greater than 4 ¢cm: moderate plus, patients as
above or also with affectation of one or two con-
tralateral lobes but cavitics’ diameter totalizing a
value higher than 4 ¢m; severe, bilateral discase
with massive affectation and multiple cavities.
Types of TB in these two patient groups were as
follows: RhTB, two moderate plus and three se-
vere; NaTB, 14 moderate plus and 12 severe. Pa-
tients were on their first week of antituberculous
trcatment when blood samples were collected.

The third group included 19 patients (4 men
and 15 women) with RA. according to the Ameri-
can Rheumatism Association criteria (Arnett et
al. 1988). Duration of discase ranged from 6
months to 14 years with a mean of 5 years. Seven
out of them were newly diagnosed patients,
whereas most of the remaining ones were receiv-
ing therapy with prednisone (maximum dose
10mg/day) and non steroid antiinflammatory
drugs.

The control group consisted of 17 healthy in-
dividuals {7 men and 10 women) living in the same
area with a similar socioeconomic background.
Age distribution in years (means =+ sd) for the four
groups showed the following: RhTB 46 + 8, NaTB
41 + 13, RA 46 + 8, controls 38 + 12 (statistically
non significant).

Enumeration of T-cell subsets - Leukocytes iso-
lated from whole fresh heparinized venous blood
were scparated by centrifugation on “Ficoll-
Trysoyon”. The buffy coat was removed and after
washing three times in buffered-saline phosphate
(BSP) cells were adjusted to a concentration of 7
x 10° cells/ml in BSP. Two hundred and fifty jl of
this cellular suspension were incubated for 30 min
at 4°C with 10 i of monoclonal mouse antibod-
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ies reacting against CD3, CD4 and CD8 struc-
tures (Dakopatts, Denmark). Upon that, lympho-
cytes were washed three times in azide-PBS and then
incubated under similar conditions with 5 pl of fluores-
cein-labelled goat anti-mouse-immunoglobulin. After
threc washing the cells were mounted in slides
and counted under immunofluorescence light. The
number of positive cells was expressed as the per-
centage of 200 counted cells.

Autoantibody measurements - Antinuclear an-
tibodies (ANA) were demonstrated by indirect im-
munofluorescence using rat liver frozen sections
as substrate. Bound immunoglobulin was detected
with goat anti-human immunoglobulin conjugated
to FITC (Pasteur, France). Rheumatoid factor (RF )
was measured by an agglutination test that uti-
lizes IgG-coated polystyrene beads (Artritest,
Wiener Lab. Argentina). Double-stranded anti
DNA antibodies (dsDNA) were tested using an
indirect immunofluorescence test with Crithidia
luciliae as substrate. Counter immunoelectro-
phoresis was performed for the detection of anti-
bodics to extractable nuclear antigen (ENA) with
calf thymus powder as substrate.

Statistical analysis - Data regarding the levels
of T lymphocyte subpopulations were analyzed by
the Kruskall-Wallis and Mann-Whitney U tests.
Chi square, and Fisher test were used to compare
the prevalence of autoantibody production among
groups. A probability value of 0.05 was set as the
limit of statistical significance.

RESULTS

According to the purpose of the study, an ap-
proach was cstablished by which patients assisted
for TB in Carrasco Hospital Rosario were subjected
1o a systematic survey for the presence of any ar-
thritic complaint. A total of 330 patients with clini-
cal. radiological, and bacteriological confirmation
of pulmonary TB were registered during a 2-year
period. As stated in Methods, five of these patients
reported to be experiencing rheumatic complaints,
which preceded for 1 to 8 months (four patients)
or coincided (one patient) with the clinical mani-
festations of TB. The latter mostly consisted of
cough, fever, weight loss, or lack of appetite.
Polyarthritis had a subacute onset with involve-
ment of proximal interphalangeal and metacarpo-
phalangeal joints, wrists, and knees in one case.
Some joints appeared warm, in turn, and painful
with palpation or motion. Information available
at the time of bacteriologic negativization, that is
two to three months following initiation of
antibacillary treatment, revealed that three of the
five RHTB patients persisted with joint affecta-
tion and a positive RF test. Such patients fulfilled
the cnteria of the American Rheumatism Asso-
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ciation for the diagnosis of RA (Arnett et al. 1988).
The two remaining patients, whose RF tests were
initially negative or weakly positive, appeared re-
covered from the rheumatic manifestations. In both
cases arthritic complaints manifested by the time
that TB became symptomatic.

The whole series of TB patients showed a strik-
INg response to antituberculous treatment with the
three conventional drugs (i1soniazid, streptomycin,
and rifampicin), which reflected in bacteriologic
conversion, disappearance of infectious symptoms
and radiological improvement.

Data regarding the levels of peripheral T cell
populations in the four study groups are depicted
In Fi1g. Results are presented in per cent values as
no statistical differences 1n the absotute numbers
of lymphocytes/ml were registered among groups.
Both TB groups and patients with RA had a sig-
nificant reduction in the level of CD3™ cells com-
pared with healthy controls, with differences more
accentuated 1n the Rh'TB and NaTB groups (p <
0.001, panel a). The same was true for the levels
of CD4" lymphocytes (p < 0.001, same panel). In
turn, numbers of CD8™ cells appeared significantly
decreased in Rh'TB and RA patients when com-
pared to the values recorded in NaTB and con-
trols (p <0.001, panel a). Such changes reflected,
in turn, on substantial differences among groups
as to the balance of CD41 and CD8 cell popula-
tions. As shown 1n Fig. panel b, patients from the
NaTB group had a lowered CD4:CD8 cell ratio,
which was statistically different not only from RA
patients and controls but also from the RhTB group
(p <0.01). Further analysis of the two latter groups
revealed no significant differences between them.
CD4:CD8 cell ratio of RA patients was above the
other groups and appeared statistically significant
even 1n relation to controls (p < 0.05).

Within the RhTB, levels of CD3", CD4*, and
CDS8™" cells in patients who continued to be ar-
thritic were comparable to thosc recorded in pa-
tients whose rheumatic manifestations resolved
upon specific chemotherapy.

The results of serological tests are summarnized
in Table I. As expected many RA patients yielded
positive results when searched for the presence of
RF and ANA. Few patients from the NaTB group
showed autoantibody production that reacted
against, ENA, dsDNA, and IgG. Such pattern con-
trasted with the findings recorded in RhTB pa-
tients who showed a significantly higher preva-
lence of RE, and ANA positive sera (p <0.02 and
p < 0.01, respectively). With the exception of one
pattent showing a weakly positive RF test, RF and
ANA were detected 1n the three RhTB patients
who remained arthritic. Titers of RF in the whole
samplc ranged from 1:20 to 1:160 with median
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Peripheral T cell subsets in the study groups. NaTB: non
arthntic tuberculosis patients, n = 26; RhTB: tuberculosis
patients with rheumatic manifestations, n = 5; RA:

rheumatoid arthnitis patients, n = 19; Co: healthy controls,

n = 17. Panel a, relative numbers of CD3+, CD4t, and
CI>8+ lymphocytes; panel b, CID4:CD8 cell ratio. Bars
and hines represent mean levels plus standard deviabon.
For statistical differences see text.

TABLE 1
IJstribution of autoantibodies in the study population

Groups ANA RF ENA dsDNA  Owerall
prevalence
NaTB 0 (0) 5(19)  2(7.7) 4(15) 10{38.5)
RhTB 3(60)* 4(80)®* 0 (0) 0 (0) 4 (80)°
RA 9(47)% 15(79) 0(0) 0 (0) 16 (8B4)“
Co i (6) 1 (6) 0(0) 0(0) 2(17.6)

Results are presented as number of positive sera (%0).
ANA: antinuclear antibody;, RF: rheumatoid factor;
ENA: extractable nuclear antigen;, dsDNA: double-
stranded DNA; NaTB: non arthntic tuberculosis pa-
tients; RhTB: patients with tuberculosis and rheumatic
manifestations; RA: rheumatoid arthnitis patients;, Co:
healthy controls

“ p=<20.01 1n companson to NaTB and Co

b p < 0.02 and p < 0.01 in comparison to NaTB and Co,
respectively

“. p < 0.01 in comparison to NaTB and Co
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values being a little higher in the RA group. A
similar trend was observed for ANA whose titers
oscillated between 1:20 and 1:320. With regard to
this, a homogeneous staining pattern was the one
most frequently seen within groups.

We next proceeded to select subjects with at
least one positive test for comparison of the overall
prevalence of positive autoantibody sera in the study
groups. As shown in the same Table, autoantibody
formation largely prevailed in the RhTB and RA
groups, which accounted for a significant statistical
difference when compared to NaTB patients and
controls (p < 0.01). In the RA group, duration of
disease, activity, or corticosteroid therapy made no
differences as to the laboratory results.

Lastly, we attempted to learn whether autoan-
tibody production correlated with a different pro-
file of T cell populations. To this end, patients were
separated according to their serological results into
positives or negatives and then analyzed for the
levels of T cell subsets. Table Il shows that pa-
tients showing at least one positive test and those
ANA or RF positive had fewer CD8™ cells than
the scronegative ones (p < 0.001). In the two lat-
ter cases differences also extended to the CD4:CD8
ratios (p < 0.02 and p < 0.04, respectively).

DISCUSSION

Evidence recorded in the present study indicates
that joint affectation in TB is rather the exception
than the rule. To this fact, it should be added that
three of these five patients presented a RA-like syn-
drome whose onset seemed to be merely coinciden-
tal with the manifestation of the TB illness. Such
statement appears hikely when considering that 95%
confidence limits for the rate of RA-like manifesta-
tions (3/330 = 0.9%) indicate that the true preva-
lence of such arthritis in the population, from which
the sample of 330 was taken, was between 0% to
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1.9%. Only in two patients, could we detect a cer-
tain form of reactive arthritis that resolved concomi-
tantly with the mycobacterial disease. Also, it should
be stressed that this kind of joint affectation did not
appear to fit with the clinical features of tuberculous
rheumatism in which polyarthritis often developed
in absence of a clinically overt TB (Isaacs & Sturrock
1974). Questions as to how exactly TB infection can
result in polyarthritis remain unanswered. However,
it seems clear that some TB-associated immunologic
cvents may act as a precipitating factor capable
enough to put into play the cascade of events lead-
Ing to joint inflammation.

Assessment of lymphocyte subsets by using
monoclonal antibodies made evident that RhTB
patients displayed an intermediate profile of T cell
changes when compared with the ones recorded in
NaTB and RA patients. While CD31 and CD4™
lymphocytes were decreased in both NaTB and
RhTB patients, CD8" cells, that remained within
normal levels in the NaTB group, appeared low-
ered in RhTB as did in RA patients. CD4 7 cells are
thought to be the dominant lymphocytes in the cel-
lular immune response to Mycobacterium tubercu-
losis given the reciprocal relationship between T cell
responsiveness and extent of disease in patients with
tuberculosis (Toosi et al. 1986). Therefore, the re-
duced CD4 cell counts in our series of TB patients
may be in line with the former demonstration since
most of these patients had an advanced disease. Beck
et al. (1985) also observed a reduction of CD4/CD8
ratios in TB patients with changes predominantly
due to a CD4 lymphopenia rather than any affecta-
tion of CD8™ cells. These authors reported that low-
ered Ievels of CD4 cells could not be related to the
radiclogical severity of the disease while informa-
tion on the actual extent of lung involvement was
not provided in their study. Data regarding CD8*
cells and their lowered levels in RhTB and RA may

TABLE II

Relative numbers of T cell subsets in the study population when classified according to the presence of
autoantibody (AuAb), ANA, and RF positive sera

Status n CD3 CD4 CD8 CD4:CD8]
AuAb- 35 53+ 12 3349 224 + 46 146 + 0.42
AuAb~ 32 52 + 6 34 + 5 20.8 £2.39 1.63 + 0.34
ANA- 54 54 + 7 34 + 6 224 +25 1.52 + 0.33
ANA+ 13 54 + 6 36 + 4 19.5 + 1.89 1.80 + 0299
RF- 42 54 + 8 34+ 7 228+ 25 150+ 0.33
RF+ 25 53+ 5 34 + 4 206 + 2.39 1.67 + 0.33¢

Data are presented as mean + sd

4, %, and “: significantly different from their respective seronegative counterparts, p < 0.001, p < 0.02, and p <

0.04, respectively (Mann-Whitney U test)
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be interpreted, at lcast, in two different and not
mutually exclusive ways. In general terms. T cells
bearing the CD8 surface marker have been shown
to express cytolitic as well as “suppressor’” function.
Since reduced CD8™ cell numbers were found asso-
ciated with autoantibody formation, the former phe-
nomenon might be reflecting a particular decreasc
of CD8" cells with downregulatory activity on au-
toantibody secreting cells. An additional hypothesis,
which 1s currently under evaluation, raises the pos-
sibility that lowered CD8™ cell values were linked
lo the production of lymphocytotoxic antibodies spe-
cific for such subset. Presence of lymphotoxins have
been demonstrated in patients with mycobacterial
diseases other than TB, 1.¢.. lepromatous leprosy and
also with RA (De¢Horatius 1980).

Abnormal humoral immune responsc in paticnis
with TB has long been recognized (Lindgvist et al.
1970, Sela et al. 1987). As suggested for leprosy
(Masala et al. 1979), induction of autoantibody syn-
thesis 1s believed to result from the chronic pres-
ence of mycobacterial antigens in host cells that leads
to polycional B-cell activation, though molecular
mimicry between self-anugens and M. ruberculosis
structures may also take part in this process
(Shoenfeld et al. 1987). In keeping with other stud-
ies (Lindqvist et al. 1970, Sela et al. 1987), sera
from our TB patients were found to react against
dsDNA and IgG, and ENA-binding antibodies were
also detected in one case. Contrastingly, none of these
scrum samples revealed the presence of antinuclear
antibodies. Reports exist in the literature indicating
that ANA are more likely to prevail in patients un-
der treatment with anti-tuberculous drugs, 1sonazid
in particular (Cannat & Seligmann 1966, Rothfield
et al. 1978). Such demonstration may help to explain
the absence of ANA in our series of TB patients since
blood was collected at the start of treatment.

Results obtained in RhTB patients showed not
only a greater prevalence of seropositivity but also
a shift in the pattern of autoantibody specificities.
RhTB patients did show ANA positivity and RF
was present in most of them, Whether such facts
are simply epiphenomenic or play a contributory
role in the genecration of polyarthritis remains
unkown. Despite that, it is worth commenting that
occurrence of RF 1n TB and RA has been associ-
ated with complement activation (Reyes et al.
1983). A process that 1s broadly known for its
proinflammatory effects.

Despite the limitations of the present study, evi-
dence reported here does not appear to indicate a
relationship between TB and joint affectation.
Also. we cannot discard the presence of an un-
known factor as partly responsible for the reactive
arthritis. With regard to this, 1n a recent study we
have demonstrated that some humeoral abnormali-

ties of lepromatous leprosy are more likely to oc-
cur when patients are concomitantly infected with
the hepatitis B virus (Cabrini et al. 1991).
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