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ABSTRACT – Morbidity and mortality from pneumonia is

increased in patients with rheumatoid arthritis. Factors

contributing to this have been recently identified and a

number of recommendations have been implemented in

an attempt to reverse this trend. The present paper shows

that these measures have combined to produce a fourfold

reduction in both admissions and case fatality rates. In the

study population, immunisation rates against influenza

and pneumococcus have improved to 86% and 65%, oral

steroid consumption has halved and disease modifying

drugs were usually appropriately suspended during acute

infection. These measures may now merit more wide-

spread adoption.
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Introduction

Life expectancy is shorter in rheumatoid arthritis (RA) than in
controls.1 Excess deaths occur in part due to infection, much of
which is respiratory in origin.2–5 Morbidity from sepsis is
common and a prevalence as high as 45% over 10 years has
been reported.6,7 An increase in hospitalisation for serious
infections among patients with RA has recently been confirmed
in a longitudinal cohort where risk factors included the pres-
ence of extra articular manifestations and prior use of oral
steroids.8,9 

A high incidence of lower respiratory tract infections (LRTI)
in RA patients as compared to controls, with a resulting
increased mortality, has recently been confirmed.4 Factors con-
tributing to these findings included the use of long-term oral
steroids and failure to use disease modifying antirheumatic
drugs (DMARDs). Several changes were made to our clinical
practice following this and the present study was designed to
assess the efficacy of these measures. This included a pro-
gramme of immunisation against both pneumococcus and
influenza for all patients with RA independent of their treat-
ment profile. This was combined with specific recommenda-
tions to suspend treatment with DMARDs during LRTIs

requiring antibiotic treatment and minimisation of the use of
long-term oral prednisone.

In addition to this broad approach, two additional recom-
mendations were applied to those patients who appeared at par-
ticularly high risk. Initial results had shown an association
between low white cell count and mortality from LRTI. As a
result, it was agreed to treat all patients with LRTI who failed to
mount an adequate white cell response (defined as total leuco-
cyte count under 5 � 106/ml) with folinic acid if they were on
methotrexate (MTX), and/or cholestyramine if they were
receiving leflunomide. In addition, any patient with severe neu-
tropaenia (neutrophil count under 0.5 � 106/ml) was treated
with granulocyte colony stimulating factor (G-CSF) for three
days.

This package of measures was instituted following the com-
pletion of earlier work in 2004 and the present paper describes
the effect of these measures on morbidity and mortality from
LRTI within an RA population over the subsequent three years.

Methods

The Queen Elizabeth Foundation Hospital Trust serves a popu-
lation of 250,000 people in and around Gateshead and receives
referrals from another 100,000 outside of the traditional catch-
ment area. This population generates over 3,000 new referrals
and 9,000 follow-up attendances to the department annually,
with 2,000 RA patients included among the latter. The results of
the initial audit were presented internally and the guidelines
were developed with respiratory colleagues before being circu-
lated to all physicians within the hospital.

The methodology closely followed that of the initial study.4 All
patients admitted to the Queen Elizabeth Hospital in Gateshead
during the three calendar years of 2005 to 2007 as a consequence
of acute LRTI10 with a prior diagnosis of RA11 were identified
from the hospital database. The clinical records of these patients
were then examined manually and data extracted, specifically for
details relating to the acute admission including exact diagnosis,
treatment and outcome, together with the values of white blood
cell count (WBC) and C-reactive protein (CRP) levels on admis-
sion. In addition to the demographic data, immunisation history,
drug therapy and smoking status on admission were also
recorded. The use of folinic acid, cholestyramine and granulo-
cyte-colony stimulating factor was specifically noted. The cause of
death in fatal cases was ascertained from the medical notes and
cross-checked with death certificate data. Completeness of ascer-
tainment was ensured by comparing database records with those
from the departments of rheumatology and chest medicine.
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A cross-check was made at the subsequent clinic review in
case patients on the department’s RA database had been
admitted to a neighbouring hospital with LRTI over the study
period. In cases of ‘failure to attend’ clinic, these data were
obtained from the patient’s general practitioner, as was the
cause of all out-of-hospital deaths in the RA population
during these three years. Data were collected from the Rhemos
database on the prevalence of DMARD use across the RA pop-
ulation.

All results were then compared to those obtained in the initial
work using Student’s t test to assess morbidity and mortality in
the RA population before and after the above changes were
introduced.

Results

A total of 1,822 Gateshead residents with RA (mean age 61 years)
had attended the clinic between 2004–5. Among the RA popula-
tion, a total of 26 admissions occurred as a result of an acute res-
piratory event during the three-year study period. No admis-
sions from this population to neighbouring hospitals were
detected for LRTI during this time, and no deaths from LRTI in
the community were identified. Two admissions were found to
have been for MTX pneumonitis rather than infection and were
therefore excluded from further analysis. The remaining 24
admissions were as a result of LRTI, with all having bacterial
pneumonia confirmed on culture or serology. No atypical infec-
tions or cases of tuberculosis were detected. One patient had
been admitted twice within the three year period and was found
to have bronchiectasis.

Table 1 shows that overall mortality was significantly lower
than previously thought with only two deaths in three years
among the 24 admissions with LRTI. Neither of these patients
had received pneumovax and one was on oral steroids. Both had
prior chronic obstructive pulmonary disease and had previously
smoked. Indeed, the proportion of admissions on oral steroids
had risen, as had the mean duration of RA and the prevalence of
underlying lung disease.

Fourteen patients (58%) were taking MTX, either as single
therapy (n�9) or in combination with one or more other
DMARDs (n�5), and five (21%) were taking alternative
DMARDs. Two patients were taking anti-tumour necrosis factor
(TNF) agents, both with MTX. A further three (13%) patients
were taking no DMARD therapy at the time of admission.
However, 13 (54%) patients were taking oral steroids for their
RA on admission with LRTI and most of these had been on this
therapy for over a year. The mean dose of oral prednisone was
also higher in those admitted than in those who were not 
(7.5 mg � 4 mg). DMARDs were suspended in all but one
patient and they recovered without ill effect.

Data extracted from the treatment database show that, among
all patients with RA, 59% were taking MTX, either alone or in
combination. The mean dose was 17.5 mg weekly and this was
no higher in those admitted with LRTIs than in those who were
not. Only 5% of patients with RA were not taking DMARDs.

The prevalence of oral steroid consumption among admissions
of 54% was significantly higher than in the RA group as a whole
(14%, p=0.021).

Table 2 shows that the morbidity from LRTI had fallen signif-
icantly in the RA population as a whole. Oral steroid consump-
tion among RA patients in general had fallen, by contrast with
those admitted with LRTI. Overall immunisation rates against
influenza in the local RA population had improved to 86% and
against pneumococcus to 65% – both significant improvements
compared to the earlier figures.

Discussion

It appears that specific measures to reduce the morbidity and mor-
tality from LRTI in RA patients are identifiable and effective. Risk
factors include use of long-term oral steroids, smoking and prior
lung disease. Data also suggest that vaccination against influenza
and pneumococcus may contribute to the observed reduction in
LRTI. Older age and longer disease duration are also statistically
associated with higher risk of infection but are less readily modi-
fied. DMARDs were suspended during antibiotic treatment of res-
piratory infections to ensure an adequate immune response. This
may have contributed to the improved outcome and was not asso-
ciated with any flare in RA disease activity.

The initial data suggested that RA itself, rather than the drugs
used to treat it, was primarily responsible for the observed
increase in mortality.4 This work supports the findings of a mul-
ticentre study that showed no increase in hospitalisation for
pneumonia in patients with RA as a direct consequence of
taking DMARDs.12 This large study demonstrated an increased
risk of hospitalisation for pneumonia in patients taking oral
steroids, and found that this risk increased with rising steroid
dose. This reinforces findings that long-term oral steroid
therapy may be a major contributory factor in the development
of LRTI. Over half of the patients admitted in the present study
were taking oral steroids, as compared to 14% of the RA popu-
lation in general. It seems prudent to suggest that, wherever pos-
sible, flares of disease should be treated with parenteral steroids
which are likely to carry less risk.

Calendar Calendar 

year 2003 years 2004–7

Mortality rate (%) 22 8 (p�0.037)

Mean age (years) 71 69 (ns)

Males (%) 36 21 (ns)

Oral steroids (%) 42 54 (p�0.035)

Mean RA duration (years) 4 10 (p�0.030)

Prior lung disease (%) 56 83 (p�0.042)

Smoker/ex-smoker (%) 70 75 (ns)

Table 1. Details of demography and population characteristics
among patients with rheumatoid arthritis (RA) admitted with
lower respiratory tract infections before and after the
introduction of specific guidelines in 2004.
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It has previously been shown that vaccination rates improved
significantly after a campaign to increase awareness among both
patients and primary care providers.13,14 However, low rates
have also been reported.15,16 Although awareness of the impor-
tance of vaccination for RA patients has grown the potential for
certain drugs, such as steroids, MTX and anti-TNF therapy, to
reduce the efficacy of the vaccination programme has also been
recognised.17 This underlines the potential value of vaccination
early in the disease, although further research on the effect of
drugs such as MTX on pneumococcal antibody levels in RA
patients are needed to inform the development of optimal vac-
cination schedules.

The relationship between prior lung disease and the develop-
ment of LRTI was noteworthy in the present study, with 83% of
all admissions having established pulmonary morbidity.
Smoking contributed significantly to this observation which was
supported by earlier findings.12 Airways obstruction and inter-
stitial lung disease are both common in RA and can contribute
directly to the increased associated mortality.18–20 LRTI fre-
quently complicates these conditions and is more likely to lead
to a fatal outcome given the associated reduction in pulmonary
reserve. This tendency may be enhanced by the use of long-term
oral steroids, often prescribed in these conditions.
Immunisation and smoking cessation are particularly important
in this subgroup of high-risk patients.

Other factors contributing to LRTI in RA may include bone
marrow suppression and hypoalbumineamia.21,22 Recent evi-
dence suggests that the ratio of CRP:albumin may be of prog-
nostic value in acute exacerbations of chronic disease in the
elderly.23 DMARDs may not cause LRTIs directly but can
dampen or delay the immune response.24 Hence, cessation of
DMARD treatment during any LRTI sufficiently severe to
require antibiotics is suggested to encourage an adequate
immune response to infection. Responsibility for suspending
DMARDs during intercurrent infection lies with the prescriber
and the patient. This advice can be incorporated into the patient
information pack and reinforced at the initial patient education
session. Adoption of this approach may have contributed to the

fall in mortality from LRTI in RA patients, and is supported by
a recently published review of the available evidence.25

References

1 Young A, Koduri G, Batley M et al. Mortality in rheumatoid arthritis is
increased early in the course of disease, as a result of ischaemic heart
disease and  pulmonary fibrosis. Rheumatology 2007;46:350–7.

2 Mitchell DM, Spitz PW, Young DY et al. Survival, prognosis, and
causes of death in rheumatoid arthritis. Arthritis Rheum
1986;29:706–13.

3 Kelly CA, Hamilton J. What kills patients with rheumatoid arthritis
Rheumatology 2007;46:183–4.

4 Coyne P, Hamilton J, Heycock C et al. Acute lower respiratory tract
infections in patients with rheumatoid arthritis. J Rheumatology
2007;34:1832–7.

5 Riise T, Jacobsen BK, Gran JT, Haga HJ, Arnesen E. Total mortality is
increased in rheumatoid arthritis. A 17-year prospective study. Clin
Rheumatol 2001;20:123–7.

6 Franklin J, Lunt M, Bunn D, Symmons D, Silman A. Risk and predic-
tors of infection leading to hospitalisation in a large primary-care-
derived cohort of patients with inflammatory polyarthritis. Ann
Rheum Dis 2007;66:308–12.

7 Capell HA, Murphy EA, Hunter JA. Rheumatoid arthritis: workload
and outcome over 10 years. Q J Med 1991;79:461–76.

8 Doran M, Crowson CS, Pond GR, O’Fallon M, Gabriel SE.
Frequency of infection in patients with rheumatoid arthritis 
compared with controls: a population-based study. Arthritis Rheum
2002;46:2287–93.

9 Doran M, Crowson CS, Pond GR, O’Fallon M, Gabriel SE. Predictors
of infection in rheumatoid arthritis. Arthritis Rheum
2002;46:2294–300.

10 Bartlett JG, Dowell SF, Mandell LA et al. Practice guidelines for the
management of community acquired pneumonia in adults. Clin Infect
Dis 2000;31:347–82.

11 Arnett FC, Edworthy, SM, Bloch DA et al. The American Rheumatism
Association 1987 revised criteria for the classification of rheumatoid
arthritis. Arthritis Rheum 1988;31:315–24.

12 Wolfe W, Caplan L, Michaud K. Treatment for rheumatoid arthritis
and the risk of hospitalisation for pneumonia: associations with pred-
nisone, disease-modifying antirheumatic drugs and anti-tumour
necrosis factor therapy. Arthritis Rheum 2006;54:628–34.

13 Doe S, Pathare S, Kelly CA et al. Uptake of influenza vaccination in
immunosupressant agents for rheumatological diseases: a 
follow-up audit of the influence of secondary care. Rheumatology
2007;46:716-7.

14 Bridges MJ, Coady D, Kelly CA et al. Factors influencing uptake of
influenza vaccination in patients with rheumatoid arthritis. Ann
Rheum Dis 2003;62:685.

15 Lanternier F, Henegar H, Mouthon L et al. Low influenza vaccination
rate among adults receiving immunosuppressive therapy for systemic
inflammatory disease. Ann Rheum Dis 2008;67:1007.

16 Sowden E, Mitchell WS. An audit of influenza and pneumococcal vac-
cination in rheumatology outpatients. BMC Musculoskelet Disord
2007;8:58.

17 Kapetanovic MC, Saxne T, Sjoholm A et al. Influence of methotrexate,
TNF blockers and prednisolone on antibody responses to pneumo-
coccal polysaccharide vaccine in patients with rheumatoid arthritis.
Rheumatology (Oxford) 2006;45:106–11.

18 Hassan WU, Keaney NP, Holland CD, Kelly CA. High resolution com-
puted tomography of the lung in lifelong non smoking patients with
rheumatoid arthritis. Ann Rheum Dis 1995;54:309–12.

19 Rajasekaran BA, Shovlin D, Lord P, Kelly CA. Interstitial lung disease
in patients with rheumatoid arthritis: a comparison with cryptogenic
rheumatoid arthritis. Rheumatology (Oxford) 2001;40:1022–5.

Calendar Calendar 

year 2003 years 2004–7

Mean annual  admissions 36 8 (p�0.002)

No DMARDs (%) 6 5 (ns)

Anti-TNF therapy (%) 0 2.8 (–)

Oral steroids (%) 28 14 (p�0.021)

Flu vaccination (%) 71 86 (p�0.023)

Pneumovax (%) 43 65 (p�0.017)

DMARDs � disease modifying antirheumatic drugs; TNF � tumour
necrosis factor.

Table 2. Details of therapy and vaccination rates within the
total rheumatoid arthritis population before and after the
introduction of specific guidelines in 2004.

CMJ1004-Kelly.qxd  7/16/10  11:37 AM  Page 328



20 Rajasekaran BA, Shovlin D, Saravanan V, Lord P, Kelly CA. Interstitial
lung disease in patients with rheumatoid arthritis; a comparison with
cryptogenic fibrosing alveolitis over five years. J Rheumatol
2006;33:1250–4.

21 Van der Veen MJ, van der Heide A, Kruize AA, Biljsma JW.
Infection rate and use of antibiotics in patients with rheumatoid
arthritis treated with methotrexate. Ann Rheum Dis 1994;53:
224–8.

22 Jinks M, Kelly CA. The pattern and significance of abnormal liver
function tests in community-acquired pneumonia. Eur J Intern Med
2004;15:436–40.

23 Fairclough E, Cairns E, Hamilton J, Kelly CA. Evaluation of a modified
early warning system for acute medical admissions and comparison

with C-reactive protein/albumin ratio as a predictor of patient out-
come. Clin Med 2009;9:30–3.

24 Saravanan V, Kelly CA. Drug related pulmonary problems in patients
with rheumatoid arthritis. Rheumatology (Oxford) 2006;45:787–90.

25 McLean-Tooke A, Aldridge C, Waugh S, Spickett G, Kay L.
Methotrexate, rheumatoid arthritis and infection risk – what is the
evidence? Rheumatology (Oxford) 2009;48:867–71.

Address for correspondence: Dr CA Kelly, 

Queen Elizabeth Foundation Hospital Trust, 

Sheriff Hill, Gateshead NE9 6SX. 

Email: clive.kelly@ghnt.nhs.uk

How to reduce morbidity and mortality from chest infections in RA  

© Royal College of Physicians, 2010. All rights reserved. 329

CMJ1004-Kelly.qxd  7/16/10  11:37 AM  Page 329


