Vol 119 No 1234 ISSN 1175 8716

M ori have a much higher incidence of community-acqued
pneumonia and pneumococcal pneumonia than non-Mbri:
findings from two New Zealand hospitals
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Abstract

To determine the incidence rates of community-aegupneumonia and
pneumococcal pneumonia requiring hospitalisatiooragrM ori and non-Mori, an
observational study was conducted in Christchurchtdamilton. Self-reported data
were collected using an interviewer-administereesjonnaire. Routine clinical,
radiological, and microbiological techniques wesed apart from the BinaxNow
pneumococcal antigen test for diagnosis of thisatdn. Census data was used to
determine the denominator for statistical analy$és. pneumonia rate overall was
3.03 times higher among Mri than non-Mori (p<0.001). Differences were
significant for each 10-year age group from age/45years (p<0.05). The rate of
pneumococcal pneumonia was 3.23 fold higher foofiithan non-Mori (p<0.001),
but it did not reach statistical significance ie #ge-related comparisons.

These ethnic disparities are of major concern,@idy planners should consider
further interventions to improve the efficacy ofrant anti-smoking campaigns and
to undertake studies of conjugate pneumococcaivesdor M ori.

Community-acquired pneumonia (CAP) is the most comcause of admission to
hospital for adults in New Zealand; it has a regrhortality of between 6.5% and
8%.73 Streptococcus pneumoniiethe most frequently identified pathogen in CAP
in New Zealant®*and worldwide®>*®

Invasive forms of pneumococcal disease are assdoidth a high mortality, thus
immunisation with the polysaccharide vaccine iomnemended for the elderly and
those with chronic disease or impaired immunitjNew Zealand and elsewhere.

Despite these recommendations, pneumococcal imationss very uncommon in
New Zealand.Some ethnic groups are also at increased risk iinoasive
pneumococcal infection. For instance, a populatiased survey in Auckland found
that M ori and Pacific Island adults in New Zealand hateased rates of invasive
pneumococcal disease, anddvi children have a higher rate of invasive
pneumococcal disease than Caucasian (New Zealaogdan) childrefi?

High rates of invasive pneumococcal disease hage teported in native Americans,
African Americans, and indigenous Australidfig?In response, the Australian
guidelines now recommends immunisation of indigenpeoples and Torres Strait
Islanders from age of 50 yedrs.

There is no convincing evidence that pneumoniabeaprevented by the
polysaccharide vaccine in older Western populaftBhst the spread of penicillin-
resistant strains @&. pneumoniabkas renewed interest in the prevention of
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pneumococcal infections in order to reduce antibjotessure as well as reduce
morbidity, mortality, and hospitalisatidfi*®

Possible strategies include smoking reduction haduse of the newer conjugate
vaccines?>?° Because of the potential importance of such sjiesefor prevention of
pneumonia and pneumococcal infection in New Zealamthis study we determined
the age-specific rates of CAP and pneumococcalmoaia in M ori and non-Mori
populations in two major regional centres.

Methods

Participants—All patients over 18 years of age admitted to Gbhisrch and Waikato Hospitals
between 27 July 1999 and 27 July 2000 with a disignaf community-acquired pneumonia were
screened for inclusion into the study. Christchufidspital and Waikato Hospital each have
approximately 600 beds.

Both hospitals are the only hospitals in their eztjwe regions that admit patients with CAP, aliiou
both act as tertiary referral centres for largguations. This study is a further evaluation dfigrats
described previousland the inclusion and exclusion criteria for thisdy were those used in a
previous CAP study.

Pneumoniavas defined as an acute illness with radiograptimonary shadowing (at least segmental
or present in one lobe), which was neither pretgxjsor of another known cause. Patients were
excluded from the study when pneumonia was noptimeiple reason for their admission, when they
were moribund at presentation (as relevant higtuicyobiological samples and ethnicity could not be
obtained), and when the pneumonia was associatadwanchial obstruction or bronchiectasis (as
underlying abnormalites alter host susceptibiliBatients with known tuberculosis were also exdiude

Patients with severe immunosuppression—neutropaiedi@iduals with AIDS, or those currently
receiving cancer chemotherapy were excluded. Ratfe@racteristics and admission clinical and
physical findings were recorded on a standardisefbpma. Patients identified their own ethnicity by
answering the question. “ How do you identify etfaly? You may identify more than one—
Pakeha/European, New Zealanddvl, Pacific Islander, Asian, European, Other.”

Recent antibiotic use and pneumococcal vaccinatiatus were self reported by the patient, and
comorbidites were reported by the patient and ieetiby reference to medical records. At the time of
enrolment, blood was drawn for haematological, béical, and microbiological analysis. Sputum
and urine samples were sought from all patientisciAdst radiographs were reviewed by a designated
radiologist in each centre to confirm radiologieatry criteria. Severity of pneumonia was determiine
by the method of Fine et &l.

Microbiological methods—Blood cultures were incubated aerobically and astzieally using the
BacT/Alert Microbial Detection System (Organon Tidan Durham, NC, USA). Respiratory samples
were cultured on sheep-blood agar, chocolate agéfered charcoal yeast extract agar supplemented
with (-ketoglutarate, and modified Wadowsky-Yee med Urine samples were tested using the
NOWO Streptococcus pneumonibinary Antigen Test (Binax, Portland, ME) accaglito the
manufacturer's recommendations.

Criteria for diagnosis as pneumococcal pneumoniais-d@iagnosis was made if the clinical and
radiological criteria for pneumonia were fulfilleshdS. pneumoniawas isolated from a sterile sample
(such as blood, pleural fluid, or lung aspirate gke); or wherS. pneumoniaantigen was detected in
the urine.

Statistical analysis—Subjects were excluded from statistical analysitefrates of pneumococcal
disease if a urine antigen test had not been doress a blood culture was positive. Rates were
calculated from the 2001 primary self declared iethncensus data for the catchment areas of tioe tw
hospitals. A standardised morbidity ratio (SMR) wafculated for the Mori/non-M ori comparison.
The expected values for the bti group were calculated from the observed ratiéisinveach age-sex
group for the non-Mori group.

Hypothesis testing and 95% confidence intervalsSiiRs were derived from the standard Poisson
approximation. All data was entered into a speaifjcdesigned Microsoft Access database. The SPSS
for Windows 10.0 statistical package was usedHeranalysis (SPSS Inc., Chicago, USA). The level
of significance was set at p<0.05.
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Results

Patient characteristics—bDuring the 12-month study period, 545 patients were
eligible for the study of whom 474 (87%) participgwere enrolled. Of these 474
patients, 304 were from Christchurch Hospital aind ftom Waikato Hospital. Of the
71 unenrolled patients, 37 individuals declinedigtanrollment, 18 were missed for
logistic reasons, 10 were unable to give consemthaidl no available next of kin, and
6 died prior to consent being obtained.

The mean age of those enrolled in the study wasygars (range 18-99 years) and
53% were men. 274 participants (58%) were recoasdoaving significant
comorbidity at time of presentation: 100 (21%) wemeokers, 123 (26%) had chronic
obstructive pulmonary disease (COPD), 66 (14%)nasi{lb2 (11%) diabetes, 95
(20%) heart failure, 28 (6%) renal disease, antPb)(iver disease. Twenty-four
patients (5%) were immunosuppressed, 128 (27%)dwaived an antibiotic prior to
admission, 237 (50%) had received influenza vacpii@ to admission, and (19) 4%
received pneumococcal vaccine in the previous Bsyé&afty-seven study participants
(12%) identified as being Mri, of whom 41 (72%) were admitted to Waikato
Hospital.

Compared with non-Mori, the M ori population were significantly younger (mean
age of 50 vs 66 years, p<0.001, difference=15 y&&%Cl 10-20 years) and they
had a significantly higher rate of smoking (35%1@86, p=0.004, difference 16%,
95%C| 5%-28%). The mean pneumonia severity inderes@®SI§* for CAP was
similar among Mori and non-Mori (56 vs 49, difference=7.5, Cl -6%—-21%).

The mean PSI for pneumococcal pneumonia was lesa@i ori (80 v 95,
p=0.042, difference = 15, 95% CI 4-25) but this wWapendent on the lower age
among Mori. There was no statistical difference betweenrttes of comorbidity
other than asthma, antecedent antibiotic use, midybor mortality at 6 weeks
follow-up between these two groups (Table 1).

Incidence of community acquired pneumonia—Fhe 2001 Census populations for
the Christchurch and Waikato regions fordvi were 27,000 and 39,000,
respectively; for non-Mori, they were 327,000 and 198,000 respectivelg Th
population age-specific rates of CAP are shownthgieity in Figure 1. The age-
specific rates of CAP were statistically signifitéor each of the three 10-year age
groups from 45-54, 55-64, and 65—-74 years. Therpoeia rate was 3.03 times
higher among Mori than non-Mori in the whole population (Table 2). There was no
significant difference in incidence rates by genalecentre in any of the decade
groups.

Incidence of pneumococcal community acquired pneuareThe population age-
specific rates of pneumococcal CAP are shown byi@tl in Figure 2. There was no
statistically significant difference in pneumocdcCAP for any of the 10-year age
groups, but the rate was higher in the populatierall (Table 2). There was no
significant difference in incidence rates by genafecentre.
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Figure 1. Population age-specific rate of communitacquired pneumonia
for Maori and non-Maori (p<0.05)

Figure 2. Population age-specific rates of pneumoccal community-acquired
pneumonia for Maori and non-Maori
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Table 1. Study population patient characteristics ad outcome at 6 weeks

Variable M ori Non-M ori
N (%) N (%)
Community acquired pneumonia 57 417
Pneumococcal community-acquired pneumonia 16 (28) 110 (26)
Prevalence of smoking 20 (35) 76 (19)*
Co-morbidities 36 (63) 238 (57)
Chronic obstructive pulmonary disease (COPD) 12 (21) 109 (26)
Asthma 16 (28) 52 (13)**
Heart failure 15 (26) 81 (19)
Diabetes 8 (14) 46 (11)
Cardiovascular disease 5(8) 49 (12)
Renal failure 3(5) 25 (6)
Liver disease 1(2) 5(1)
Admission to ICU 1(2) 15 (4)
Survival at 6 weeks 55 (97) 390 (94)

*p=0.004; *p=0.002.

Table 2. Standardised incidence rates of pneumonand pneumococcal

pneumonia: M ori and non-M ori compared

Variable Maori Non-Maori Standardised morbidity P value
ratio

Pneumonia

Christchurch 16 8.2 1.94 0.01
Waikato 41 10.6 3.88 0.001
All 57 18.8 3.03 0.001
Pneumococcal pneumonia

Christchurch 3 1.93 1.55 0.13
Waikato 13 3.01 4.31 0.001
All 16 4.95 3.23 0.001
Discussion

In the catchment areas studied, we have showmMhati have an increased (3—4

fold) incidence rate of CAP and pneumococcal pneuancompared with non-Mri.
Moreover, the increase in CAP incidence rates geaon-M ori at aged 65 occurred
20 years earlier among Mri, and pneumococcal pneumonia incidence ratesestho
a similar pattern.

These incidence rates results cannot be generatigdbd general population as the
catchment areas of Christchurch and Waikato Hdspganot representative of the
New Zealand population. However, the clear disanepan the rates of CAP and
pneumococcal pneumonia betweendv and non-Mori (as demonstrated by the
disease ratios) probably represents a diseasepatry present in the general
population. These findings are consistent with janes studies that have shown i
(and other Polynesian) children in South Aucklaadehincreased rates of admission
to hospital for pneumonia, and adult &fi have increased rates of invasive
pneumococcal disease in the Auckland area compargdropeang?#?
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Identification of ethnicity is important for intergtation of the results of this study. To
cross-check that the ethnicity data had been dellexorrectly, we approached 50%
of those who identified as Mri at the conclusion of the study, and found caateol
correlation with the ethnicity as originally recert This reassured us that the
ethnicity recorded originally in response to th&dstethnicity question was correct.

The denominator for calculation incidence rates dexrsved from the 2001 Census
ethnicity data. Although the 2001 Census does oeticthe period of the study, we
chose data from this Census rather than an intipolof the ethnicity data between
1996 and 2001 because the question asked wasediffi@rthose years.

The ethnicity question asked in this study washslyodifferent from the question
used in both the 1996 and the 2001 census. The @Jtsls question reads “Which
ethnic group do you belong to? Mark the space acap which apply to you.”

This instruction is followed by a list of ethni@s as follows: New Zealand European,
M ori, Samoan, Cook Island Mri, Tongan, Nuiean, Chinese, Indian, Other. In the
Census analysis, people who have recorded moreoti@ethnic group have been
counted in each applicable group.

People answering the Census questionnaire mayleeremore likely to include
more than one ethnicity than those answering tidysuestionnaire. If so, this will
have introduced some systematic bias into thetseaslM ori ethnicity would have
been under-reported in the present study compaitedive census data. Such an
effect is likely to have reduced the differencewbwer, and thus would strengthen
our study conclusions.

Eighty-seven percent of patient eligible for thedst participated, but 71 subjects
could not be enrolled. Of these, 34 were unlikelyntroduce any ethnic bias, as they
could not be enrolled for logistic reasons, deattan inability to obtain consent. The
other 37 declined to be enrolled. This could irt parethnicity related, but we doubt
this was sufficiently strong an influence to compise the results.

There is also a potential bias in that the noreMgroup included non-Mori
Polynesians who have increased rates of childhoedmponia and invasive
pneumococcal disease compared with European Nelarfkas? This would tend
to decrease observed differences between the gamapthus increase the robustness
of the observations, however.

The determination of incidence rates for pneumoalggoeumonia is difficult, as
isolation ofS. pneumoniagom blood or another sterile fluid is insensitaiéhough
highly specific, and isolation for sputum has Iqeesificity because of potential
contamination from organisms colonising the uppspiratory tract.

In this study, the diagnosis of pneumococcal indectiepends largely on the
detection of urinary pneumococcal antigen. The oektsed differs from previous
urinary antigen tests in that it detects a solakléwall pneumococcal antigen
common to all strains. There have been severalestyniblished on the performance
of this tes£>?%nd it has been licensed by the Federal Drug Adstmation (FDA) in
the US. In an adult population, we estimated tmsisigity to be 80% (and specificity
100%) compared with blood culture, and found tisé teliable in the presence of
previous antimicrobial theragylt was highly specific in adults as no positive ever
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found in a large control population, however otHsase reported positive results in
children with nasopharyngeal carriageSofpneumonia®.

Taken together these results suggest the testisuflly robust to be used to estimate
the incidence of pneumococcal disease in adultlatipuos.

The reasons why there is an increased rate of @8aeumococcal disease in
M ori needs to be examined in further epidemiologstatliies. Indeed, indigenous
peoples worldwide have increased rates of pneuntatdesease compared with
others in the same geographic region—including kdasand Greenland natives,

African Americans, and Australian aboriginés->*°->°

It is very likely that socioeconomic factors playienportant role in this discrepancy.
Some of the increase is attributable to smokingpwerful risk factor for
pneumococcal disease, anddvi have higher rates of smoking than the general
population®

Other factors such as crowded living conditiongneenic status, and access to
medical care may contribute to the observed diserepbut it was not the intention
of this study to look for these specific effectslare do not have comprehensive
information on the population from which these sasere drawn on which to base
any comparisons.

It is possible that some genetic factors exist Winentribute to increased
susceptibility to pneumonia. Recently Yee et al destrated that a homozygous state
for FcRIla-R131 gene is associated with increasedatity for bacteraemic
pneumococcal disease, thus suggesting inheriteddwisrs play a role in the
pathogenesis of pneumococcal diseassd Roy et al observed homozygotes for
mannose-binding lectin codon variants were at amed risk of invasive
pneumococcal diseadilt is likely that other polymorphisms in host gsriefluence
the outcome of pneumonia.

Increased rates of CAP and pneumococcal diseaserdgrated in an ethnic group
increases the potential benefit of targeted preverstrategies. Such an intervention
could include improved antismoking campaighand consideration could be given
to improved influenza and pneumococcal immunisataies for Mori. While doubts
remain over the efficacy of the polysaccharide wrextor the prevention of
pneumonid? it is effective against bacteraemic disease (aB6%i of which is from
pneumonia).

At present, this vaccine is scarcely used in aoygrpresumably because of cost and
access considerations, although it is recommengédebNew Zealand Ministry of
Health for at-risk populationsThere is also evidence that the conjugate vaccine
reduces pneumonia in children and has a secontfant e decreasing

pneumococcal disease in addfts.

Careful consideration should be given to evaluatitegpotential value of both
pneumococcal polysaccharride vaccine amongrvadults and the conjugate vaccine
in children.

NZMJ 19 May 2006, Vol 119 No 1234 Page 7 of 10
URL: http://www.nzma.org.nz/journal/119-1234/1978/ © NZMA



Author information: Stephen T Chambers, Clinical Director — InfectiBiseases;?
Richard T Laing, Respiratory Physicidlavid R MurdochMicrobiologist;
Christopher Frampton, Biostatisticidfif.ance C Jennings, VirologistNoel C
Karalus, Respiratory PhysicidrGraham D Mills, Respiratory Physici&iG lan
Town, Respiratory Physiciaf

1. Department of Pathology, Christchurch School of Mie& and Health Sciences,
Christchurch
Department of Infectious Diseases, Christchurchpial Christchurch

Department of Medicine, Christchurch School of M&t and Health Sciences,
Christchurch

4. Department of Medicine, Christchurch Hospital, Gtalurch
5. Department of Microbiology, Canterbury Health Ladiories, Christchurch
6. Department of Medicine, Waikato Hospital, Hamilton

Acknowledgments:We are extremely grateful to Rose Smith (Tainuilkava
Maniapoto and Member of the Kaumatua Kaunihera)kdta DHB, Mairie Kipa
from Ngai Tahu, Jo Baxter from theUniversity of @aand Elizabeth Cunningham
(M ori advisor to the Christchurch School of Medicif@)their help and advice
during the preparation of this manuscript.

Correspondence:Dr ST Chambers, Department of Pathology, Christin&chool
of Medicine and Health Sciences, PO Box 4345, @insch. Fax: (03) 364 0952;
email: Steve.Chambers@cdhb.govt.nz

References:

1. Neill AM, Martin IR, Weir R, et al. Community acqed pneumonia: aetiology and
usefulness of severity criteria on admission. Tkot896;51:1010-16.

2. Karalus NC, Cursons RT, Leng RA, et al. Commundgjared pneumonia: aetiology and
prognostic index evaluation. Thorax. 1991;46:413-18

3. Fang GD, Fine M, Orloff J, et al. New and emergatiglogies for community-acquired
pneumonia with implications for therapy. A prospeetmulti-center study of 359 cases.
Medicine. 1990;69:307-16.

4. Laing R, Slater W, Coles C. Community-acquired pnenia in Christchurch and Waikato
1999-2000: microbiology and epidemiology. N Z Me@001;114:488-92.

5. Marrie TJ, Durant H, Yates L. Community acquireé@pmonia requiring hospitalization: a
five year prospective study. Rev Infect Dis. 198%86—99.

6. Holmberg H. Aetiology of community acquired pneurnzoim hospital —treated patients.
Scand Infect Dis. 1987;19:491-501.

7. Immunisation Handbook 2002. Wellington: New Zealatidistry of Health; 2002, p140-3.

8. Drinkovic D, Wong GS, Taylor SL, et al. Pneumocddzzcteraemia and opportunities for
prevention. N Z Med J. 2001;114:326-8.

9. Voss L, Lennon D, Okesene-Gafa K, et al. Invasiveymococcal disease in a pediatric
population, Auckland, New Zealand. Pediatr Infeid D 1994;13:873-8.

10. Davidson M, Parkinson AJ, Bilkow LR, et al. The agniology of invasive pneumococcal
disease in Alaska, 1986-90: ethnic differencesapmbrtunities for prevention. J Infect Dis.
1994;170:368-76.

NZMJ 19 May 2006, Vol 119 No 1234 Page 8 of 10
URL: http://www.nzma.org.nz/journal/119-1234/1978/ © NZMA



11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

Cortese MM, Wolff M, Alnmeido-Hill J, et al. Higntidence of invasive pneumococcal
disease in the White Mountain Apache populatiorthAnt Med. 1992;152:2277-82.

Harrison LH, Dwyer DM, Billman L, et al. Invasiveapumococcal disease in Baltimore MD:
implications for immunization policy. Arch Int Me@000;160:89-94.

Williams P, Gracey M, Smith P. Hospitalization @faiginal and non-aboriginal patients for
respiratory tract diseases in Western Australi@319993. Internat J Epidemiol.
1997;26:797-805.

Roche P, Krause V, Andrews R, et al. Pneumococaakifg Party of the Communicable
Diseases Network Australia. Invasive pneumococisa&asde in Australia, 2002. Commun Dis
Intell. 2003;27:466-77.

National Health and Medical Research Council. Thstfalian Immunisation HandbooK" 7
ed. Canberra: Australian Government Publishing ier2000.

Jackson LA, Neuzil KM, Yu O, et al. Effectivenedpoeumococcal polysaccharide in older
adults. New Eng J Med. 2003;384:1747-55.

Editorial. An undervalued vaccine for adults. Lant@99;354:2011.

Nichol KL, Baken L, Wuorenma J, Nelson A. The hkeahd economic benefits associated
with pneumococcal vaccination of elderly personhwhronic lung disease. Arch Intern
Med. 1999;159:2437-42.

Nuorti JP, Butler JC, Farley MM, et al. Cigaretteaking and invasive pneumococcal
disease. Active bacterial core surveillance teagw&ng J Med. 2000;342:681-9.

Whitney CG, Farley MM, Hadler J, et al. Declingrinasive pneumococcal disease after the
introduction of protein-polysaccharide conjugateciae. New Eng J Med. 2002;384:1737—
46.

Fine MJ, Auble TE, Yealy DM, et al. A predictionieuo identify low risk patients with
community-acquired pneumonia. N Eng J Med. 1997 Z85-50.

Grant CC, Pati A, Tan D, et al. Ethnic comparisohdisease severity in children hospitalized
with pneumonia in NZ. J Paed & Child Health. 200132-7.

Murdoch DR, Laing RT, Mills GD. Evaluation of a idpgmmunochromatographic test for
detection ofStreptococcus pneumoniaatigen in urine samples from adults with commgnit
acquired pneumonia. J Clin Micro. 2001;39:3495-8.

Gutierrez F, Masia M, Rodriguez JC. Evaluationhaf immunochromatrographic Binax Now
assay for detection @&treptococcus pneumoniagnary antigen in a prospective study of
community acquired pneumonia in Spain. Clin Infis. 2003;36:286-92.

Dominguez J, Gali N, Blanco S, et al. Detectioisteptococcus pneumoniaatigen by a
rapid immunochromatrographic assay in urine samgasst. 2001;119:243-9.

Dowell SF, Garman RL, Liu G, et al. Evaluation ah&x Now, an assay for the detection of
pneumococcal antigen in urine samples, performeahgmpediatric patients. Clin Infect Dis.
2001;32:824-5.

Davidson M, Schraer CD, Parkinson AJ, et al. Inv@gineumococcal disease in an Alaska
native population, 1980 through 1986. JAMA. 1989;78 5-8.

Christiansen J, Poulsen P, Ladefoged K. Invasieprococcal disease in Greenland. Scand
J Infect Dis. 2004;36:325-9.

Robinson KA, Baughman W, Rothrock G, et al. ActBaxcterial Core Surveillance
(ABCs)/Emerging Infections Program Network. Epidelngy of invasiveStreptococcus
pneumoniaénfections in the United States, 1995-1998: Opputies for prevention in the
conjugate vaccine era. JAMA. 2001;285:1729-35.

Bennett NM, Buffington J, LaForce FM. Pneumocodzatteremia in Monroe County, New
York. Am J Public Health. 1992;8211:1513-6.

NZMJ 19 May 2006, Vol 119 No 1234 Page 9 of 10
URL: http://www.nzma.org.nz/journal/119-1234/1978/ © NZMA



31. Tobias M, Jackson G. Avoidable mortality in New [&eal, 1981-97. Aust & N Z J Pub
Health. 2001;25:12-20.

32. Yee AMF, Hoang MP, Zaniga R, et al. Associationhestn FcRIla-R131 allotype and
bacteremic pneumococcal pneumonia. Clin Infect P€0;30:25-8.

33. Roy S, Knox K, Sefal S, et al. MBL genotype andt 0§ invasive pneumococcal disease: a
case control study. Lancet. 2002;359:1569-73.

NZMJ 19 May 2006, Vol 119 No 1234 Page 10 of 10
URL: http://www.nzma.org.nz/journal/119-1234/1978/ © NZMA



