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SUMMARY

One-hundred rheumatoid arthritis (RA) patients were assessed for the association of HLA-DR4, protease inhibitor (Pi)
phenotype and keratoconjunctivitis sicca (KCS) with a variety of clinical features, airflow obstruction and bronchial reactivity.
Spirometry, lung volume and gas transfer factor measurements were performed to detect airflow obstruction. Bronchial reactivity
to inhaled methacholine was assessed by measuring the provocative dose of methacholine causing a 20% fall in FEV1 from the
baseline (PD,,). Sixty-two patients were HLA-DR4 positive, 87 had Pi MM and 13 MS phenotypes and 37 had positive
Schirmer’s tear tests. Patients with KCS had a significantly increased history of wheeze (11/37 vs 7/63, P =0.03, relative risk
(RR) 1.8 [95% CI 1.04, 3.1]), those with HLA-DR4 had a significantly decreased atopy on skin-prick testing [3/62 vs 7/38,
P =0.02, RR 2.3 [95% CI 1.1, 4.8], Pi phenotypes had no significant effect on respiratory symptoms. Both FEV1 and FVC
were significantly higher in the Pi MS group compared to Pi MM group. There was no significant association of HLA-DR4,
Pi phenotype and KCS with bronchial reactivity. We conclude that there is no overall significant association of HLA-DR4, Pi
phenotype and KCS with airflow obstruction and bronchial reactivity in RA.

KEey worDS: Rheumatoid arthritis, Airflow obstruction, Bronchial reactivity, HLA-DR4, Protease inhibitor phenotype,
Keratoconjunctivitis sicca.

RHEUMATOID arthritis (RA) is associated with several when they smoke [6]. Deficiencies of a,-AT have been
pulmonary manifestations [1] and we have previously described with pulmonary abnormalities in RA. Two
shown a significantly increased prevalence of airflow studies reported a significantly higher frequency of
obstruction and bronchial reactivity in unselected non-M phenotypes in patients with pulmonary fibrosis
patients with RA when compared to controls [2]. in RA [7, 8], while another observed an association of
The significant increase in airflow obstruction and Pi MS with rapidly progressive airflow obstruction
bronchial reactivity even among life-long non-smoking (three patients) [9]. RA patients with secondary
RA patients suggested that there may be other factors Sjogren’s syndrome have been reported to show in-
associated with these observed abnormalities. creased airflow obstruction [3,4]. However, no pre-
Three studies have previously found an association vious study has assessed the role of HLA-DR4, Pi
between HLA-DR4 and pulmonary abnormalities in phenotype or keratoconjunctivities sicca (KCS) on
RA [3-5]. One reported significant reductions in forced bronchial reactivity in RA.
expiratory volume in one second (FEV1) and forced The following study addresses the possibility that
vital capacity (FVC) in HLA-DR4-positive patients genetic (inherited) factors may play a part in the
compared with HLA-DR4-negative patients [3]. The expression of airflow obstruction in patients with RA.
second study found that 80% of RA patients with We have prospectively assessed the role of HLA-DR4,
airways dysfunction were HLA-DR4 positive, but 66% Pi phenotypes and KCS on a variety of clinical fea-
of their patients with airways dysfunction also had the tures, on airflow obstruction and bronchial reactivity in

sicca complex [4]. The third study reported a corre- 100 patients with RA.
lation between HLA-DR4 and the presence of rheuma-
toid nodules and pulmonary manifestations, but did PATIENTS AND METHODS

not specify the nature of pulmonary abnormalities [5].

a,-Antitrypsin («,-AT) or protease inhibitor (Pi)
system has over 70 different variants: the most common
variants are M, S and Z. The homozygous Pi MM is

the commonest variant and is not known to be associ- . . ) -
. - ARA classification [10], were included in the study.
ated with pulmonary abnormalities. Homozygotes of All the patients w[s i ] i the hospital twice for s yly

type Z and heterozygotes of MZ appear to have an g . . .
: . . . purposes. On the first visit detailed medical, smoking
increased risk of developing emphysema particularly (one pack year = 20 cigarettes daily for 1 yr) and drug
histories were obtained. Patients were asked questions
based on the Medical Research Council Questionnaire
Submitted 24 June 1994; revised version accepted 18 October 1994, for the respiratory system [11]. Skin-prick tests to
Correspondence to: W. Hassan. house-dust mite, grass pollens, Aspergillus fumigatus,

The research project was approved by the Sunder-
land Health Authority Ethics Committee and written
consent was obtained from all subjects. One-hundred
consecutive out-patients with RA, as defined by the
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mixed feathers and any other antigen for which the
subject gave a history suggestive of sensitization were
done on the anterior aspect of the forearm and com-
pared to the control solution (Bencard). A wheal of
2 mm or more and greater than that of the control was
considered positive. Haemoglobin, ESR, autoanti-
bodies and Pi phenotypes were checked and radio-
graphs of hand and chect performed. Rheumatoid
factor was determined by latex agglutination test (posi-
tive at a dilution of 1:160), HLA-DR4 typing was done
by polymerase chain reaction with sequence specific
primers [12] and phenotyping of a,-AT was done by
isoelectric focusing [13] using the commercially avail-
able PhastGel Dry IEF kit (Pharmacia). Schirmer’s
tear tests were performed in both eyes in all patients
and the response was considered abnormal if there was
less than 10 mm wetting over 5 min bilaterally.

Bronchial reactivity to inhaled methacholine was
assessed in all the patients as described before [2].
Within one month of the methacholine challenge,
detailed pulmonary function tests were performed.
They comprised: FEVI FVC, FEVI/FVC, forced
expiratory flow between 25 and 75% of vital capacity
(FEF25-75%), forced expiratory flow at 25%
(FEF25%), 50% (FEF50%) and 75% (FEF75%) of
the vital capacity, residual volume (RYV), total lung
capacity (TLC) and transfer factor measurement
(TLCO).

STATISTICS

The results of FEV1, FVC, FEVI/FVC,
FEF25-75%, FEF25%, FEF50%, FEF75%, RV,
TLC and TLCO were expressed as a percentage of
predicted value for each individual adjusted for age, sex
and height [14]. A two-way analysis of variance was
used to assess the effect of HLA-DR4, KCS and Pi
phenotype on airflow obstruction. The association of
HLA-DR4, KCS and Pi phenotype with respiratory
symptoms was analysed by logistic regression. A value
of P <0.05 was considered to be statistically signifi-
cant. All analyses were performed using the Minitab
statistical package (Minitab Software, Cleocom,
Birmingham).

RESULTS
The demographic details and the results of the
respiratory symptoms questionnaire are given in
Table I. The history of pneumonia given by the patient
was not reconfirmed by checking on hospital admission

TABLE 1
Clinical features of patients with RA

No. of patients 100
Age 58 4+ 10 yr (range 22-76)
Sex (female:male) 72:28
Duration of RA 10.5 £ 9 yr (range 1-40)
Wheeze 18
Pleurisy 12
Pneumonia 9
TB 2
Atopy (skin test) 10
Haemoglobin 124 +25g/1 [95% CI 119, 129]
ESR 33 £25 [95% CI 22, 38)
Erosive arthropathy 57
Abnormal chest radiograph 3
Smoking status

Non-smokers 36

Current smokers (pack years) 24 [23.5 £ 12, 95% CI 18, 28]
Ex-smokers (pack years) 40 {15 £ 10, 95% CI 12, 19]

Results expressed as mean +8.D., 95% confidence intervals.

or a previous chest radiograph. Sixty-two patients
(62%) were HLA-DR4 positive, 87 had Pi MM (87%)
and 13 (13%) had MS phenotypes, while 37 (37%) had
KCS on Schirmer’s tear testing.

HLA-DR4

There was no significant association of HLA-DR4
status with a history of wheeze, pleurisy or pneumonia
(Table IT). However, a significantly decreased number
of patients in the HLA-DR4 group had atopy on
skin-pick testing [3/62 vs 7/38, P =0.02, RR=23
(95% CI 1.1, 4.8)]. HLA-DR4 status had no significant
effect on spirometry, lung volumes or transfer factor
(Table III). There was no significant difference between
patients with and those without HLA-DR4 in PD,
FEVI (38/62 vs 17/38, x*= 2.6, d.f. 1, P > 0.05).

Pi phenotype

There was no significant difference between Pi MM
and MS'in the history of wheeze, pleurisy, pneumonia
and atopy on skin-prick testing (Table II). Patients
with Pi MS compared to Pi MM had a significantly
higher FEV1 (125 vs 99, 95% CI difference —31, —1,
P <0.05and FVC (126 vs 109, 95% CI difference — 26,
0.0 P <0.005). Table III compares the pulmonary
function between Pi MM and MS. There was a signifi-
cant difference between the Pi MM and MS in the
number of patients achieving PDy FEV1 (52/87 us
3/13, x2=6.1, d.f. 1, P <0.025).

TABLE II
The association of HLA-DR4, KCS and Pi phenotypes with respiratory symptoms
HLA-DR4 KCS Pi MS
Significance RR (95% CI) Significance RR (95% CI) Significance RR (95% CI)
Atopy 0.02 23 (1.1, 48) 0.8 (0.37, L.7) NS 0.7 (0.3, 1.6)
Pleurisy NS 1.4 (0.7, 2.6) 1.2 (0.66, 2.3) NS 1.2 (0.4, 3.6)
Pneumonia NS 1.9 (0.9, 4.2) 1.2 (0.59, 2.6) NS 09 (0.2, 2.7)
Wheeze NS 1.1 (0.6, 1.9) 1.8 (1.04, 3.1) NS 1.7 (0.6, 5.2)

Results are expressed as relative risk (RR) with 95% confidence interval. NS, not significant.
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TABLE 1II
Comparing pulmonary function in the subgroups of HLA-DR4, KCS and Pi phenotype
HLA-DR4 KCS Pi phenotype
Present (62) Absent (38) Present (37) Absent (63) MM (87) MS (13)
Fioe P Fise P Fis P

FEVI 1.64 NS 1.12 NS 398 0.050
FVC 1.23 NS 0.93 NS 484 0.030
FEVI/FVYC 0.31 NS 2.04 NS 0.18 NS
FEF25-75% 3.39 NS 0.01 NS 2.55 NS
FEF25% 1.40 NS 1.45 NS 279 NS
FEF50% 2.63 NS 0.01 NS 1.23 NS
FEF75% 1.94 NS 0.08 NS 1.21 NS
RV 1.89 NS 0.06 NS 0.08 NS
TLC 3.57 NS 0.96 NS 343 NS
DLCO 0.03 NS 0.13 NS 0.17 NS

Pulmonary function between the subgroups of HLA-DR4, KCS and Pi MM:MS are compared by two-way analysis of variance. NS, not
significant.
KCS cantly increased frequency of wheeze in our patients

A significantly increased number of patients in the
KCS group complained of wheeze [11/37 vs 7/63,
P =0.03. RR = 1.8 (95% CI 1.04, 3.1)}, but there was
no association of KCS with a history of pleurisy,
pneumonia or atopy on skin-prick testing (Table II).
There was no significant effect of KCS on pulmonary
function (Table III) and PD,, FEV1 (24/37 vs 31/63,
y=23df 1, P>0.5).

DISCUSSION

We did not observe any significant association of
HLA-DR4 status on respiratory symptoms, sSpirom-
etry, lung volumes, transfer factor and bronchial reac-
tivity. There was a significant decrease in atopy on
skin-prick testing in HLA-DR4 patients. We do not
know the significance of this, although, atopy is no
more common in RA patients than in a control popu-
lation [15). We did not assess our patients for further
HLA subtyping, but one previous study has found an
association of interstitial pulmonary dysfunction with
HLA-DQwI allotype in RA [16]

Protease inhibitor (Pi) is the predominant serum
anti-protease and protects vulnerable tissue from
proteolytic enzymes released by inflammatory cells. Its
absence of deficiency can lead to increased destruction
of tissues such as the lung leading to emphysema.
Whether the effect of mild protease inhibitor deficiency
is further potentiated by pre-existing inflammation in
the joints and lungs in RA is not known and so far
studies have shown conflicting results [7,9, 17, 18].
Although we observed an increased frequency of MS
phenotypes (13%) in our RA patients compared to the
reported general UK population (9%) (P > 0.05) [19],
this had no significant association with respiratory
symptoms or bronchial reactivity. Patients in the Pi MS
group had significantly higher FEV1, FVC compared
to the MM group (P < 0.05). This could be explained
by the fact that the amount of cigarettes smoked (pack
years) was significantly higher in the MM group.

Patients with primary and secondary Sjogren’s are
known to have an increased frequency of respiratory
symptoms [3, 4,20, 21]. We also observed a signifi-

with KCS. Two previous studies have reported signifi-
cantly increased bronchial reactivity in patients with
primary Sjogren’s syndrome [22, 23], but we did not
observe a significant association of KCS on bronchial
reactivity in our RA population.

In conclusion, we did not find any overall significant
association of HLA-DR4 status, KCS and Pi pheno-
types on airflow obstruction and bronchial reactivity in
RA.
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