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consensus on the treatment of infection-associated HLH.8 More-
over, the literature in organ transplants patients is limited. One
study reported less mortality in  patients who  do  not receive
additional immunosuppression, although only a small number of
patients were included in  that study.3 Our patient met  five crite-
ria for HLH, including fever, splenomegaly, pancytopenia, high
ferritin level and elevated IL2  soluble receptor. He had an excel-
lent response to treatment targeting histoplasmosis without the
use of steroids or  further immunosuppression. In the largest
case series of 11 cases of patients with histoplasmosis-induced
HLH, the mortality was 46% at 30 days and 63% at 90 days,
with increased mortality up to  80% in  the group who received
immunosuppression.3 The study included nine patients with HIV
and two with renal transplants.3 Further evidence of HLH and histo-
plasmosis in kidney transplant is scarce. Nieto et al. report two
cases, one successfully treated with antifungals alone and one with
a fatal outcome after receiving increased immunosuppression.9

Similarly, Contreras et al. report a renal transplant patient who
successfully responded to antifungal therapy alone.10 Lo et al.
describe a successful experience of two kidney transplant patients
who received only dual antifungal therapy with amphotericin and
itraconazole.11 Notably, there were no acute rejections in  spite of
decreased immunosuppression. Therefore, it should be  highlighted
that limiting immunosuppression may  be necessary if patients are
refractory to antifungal therapy to ensure complete resolution of
Histoplasmosis infection. In our patient, we held immunosuppres-
sion on admission and he  did not experience any complications.
Limitations related to the small number of patients and the pos-
sibility of treatment bias in patients who were sicker should be
considered. Prospective treatment studies would be ideal, but they
are unlikely given the rarity of this disease. In conclusion, our case
adds to the limited literature that  suggests that  treatment of an
underlying infection in  HLH alone could lead to rapid resolution of
this otherwise lethal disorder. Further data is  needed to define the
role of immunosuppression in treating this condition.
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Social Determinants of Community-acquired

Pneumonia: Differences by Age Groups

Determinantes sociales de la neumonía adquirida en la
comunidad: diferencias en función de los grupos de edad

Dear Editor,

Social determinants of health are the circumstances in which
people get born, grow, live, work and age. These circumstances
are related with the distribution of money and resources; they
determine differences in the exposure to health risk factors and in
morbi-mortality.1 Respiratory diseases such as chronic obstructive
pulmonary disease have shown a strong social gradient,2 but social
determinants of health have not been studied in the case of commu-
nity acquired pneumonia (CAP). In order to  design and implement
effective strategies for CAP prevention, knowledge of these risk fac-
tors would be useful and of great relevance. We  aimed to assess
social risk factors for pneumonia in adults and to evaluate if these
risk factors are different in younger and older people from data of a

large population-based, case-control study conducted in an exten-
sive area of the eastern coast of Spain. Details of the study protocol
have been previously reported.3 All cases of CAP confirmed by  new
radiologic findings of pulmonary infiltrate occurring in the study
population during 1 year were recruited. Patients with macro aspi-
ration pneumonia (defined as a  pneumonic episode involving loss
of consciousness or  a  witnessed aspiration, and radiographic evi-
dence of an infiltrate in the posterior segments of the upper lobe or
the apical or basal segments of the lower lobes),4 active pulmonary
tuberculosis, nosocomial pneumonia, and heath care related pneu-
monia or  patients infected by the HIV were excluded. Controls were
randomly selected every 3 months from the list of subjects assigned
to 64 primary care centres participating in  the study. Controls were
matched with cases by sex, age (±5 years) and primary care centre.
A questionnaire on CAP risk factors was  administered by trained
physicians or nurses at home. This questionnaire included stan-
dardized information related to health habits and lifestyles, clinical
conditions or co-morbidities and regular treatments during the last
year. Social risk  factors considered included education level, civil
status, overcrowding (defined as living with more than 10 per-
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Table 1

Social Risk Factors for CAP.

All sample 15–64 years ≥65 years
OR (95% CI) OR (95% CI) OR (95% CI)

Bi-variate analysis

Educational level

Low 1 1 1
Middle 0.85 (0.72–1.02) 0.81 (0.60–1.09) 0.80 (0.62–1.04)
High 0.79 (0.64–0.96) 0.77 (0.56–1.05) 0.52 (0.32–0.84)

Civil status

Married, living with partner 1 1 1
Single, widowed, divorced 1.17 (0.99–1.37) 1.01 (0.81–1.26) 1.39 (1.09–1.77)

Overcrowdinga 1.92 (1.27–2.90) 1.47(0.70–3.07) 4.10 (1.36–12.4)

Pets 1.37 (1.18–1.60) 1.29 (1.05–1.58) 1.47 (1.15–1.87)

Contact with children 1.49 (1.26–1.75) 1.71 (1.39–2.10) 1.17 (0.83–1.66)
Administrative profession 0.75 (0.60–0.94) 0.72 (0.55–0.93) 0.81 (0.48–1.37)
Construction worker 1.60 (1.13–2.26) 1.67 (1.07–2.60) 1.47 (0.85–2.53)
Multivariate analysisb

Low educational level 1.32 (1.11–1.56) – –
Civil status

Married, living with partner 1 – 1
Single, widowed, divorced 1.23 (1.04–1.46) 1.35 (1.05–1.73)

Overcrowdinga 2.03 (1.33–3.10) – 2.35 (1.28–4.31)
Pets 1.37 (1.17–1.60) 1.28 (1.04–1.58) 1.51 (1.19–1.93)
Contact with children 1.64 (1.37–1.95) 1.76 (1.43–2.16) –
Administrative profession – 0.72 (0.55–0.95) –
Construction worker 1.59 (1.12–2.26) – –

Statistical significance was stated at a P value <.05 (the 95% CI does not include 1).
a >10 persons at home.
b Stepwise method: all variables in the bivariate analysis were included in the multivariate models.

sons at home), profession, and life conditions such as daily contact
with children or pets at home. Odds ratio (OR) was used as a mea-
sure of the association between risk factors and the occurrence of
CAP and was estimated by conditional logistic regression. Anal-
ysis was performed for the overall sample and stratified by age
groups (14–64 and ≥65 years). The study protocol was approved
by the local Ethical Committee and all participants gave written
informed consent before enrolment. A total of 1334 patients with
CAP and 1315 controls were recruited with a mean age of 56,1years
(SD 20) and 40% were women. Overall, 57.6% of the sample was
14–64 years old and 42.4% was 65 or older. Table 1 presents crude
and adjusted effects of different social risk factors for CAP, strati-
fying by age groups. Low educational level shows an independent
effect as a risk factor for CAP in the overall sample analysis, but
this variable did not enter in the model when stratifying by age
groups. Usual contact with pets is an independent risk factor for
CAP in both age groups. In the ≥65 years old group, overcrowd-
ing and being single, widowed or divorced are independent risk
factors for CAP, while in the 15–64 years old group usual con-
tact with children is an independent risk factor for CAP and work
as an administrative is an independent protective factor against
CAP.

Different social risk factors for pneumonia were identified. In
the older group, civil status that might imply to live alone (single,
widowed or divorced) was an independent risk factor for pneu-
monia. This might be explained by a poor self-care and quality
of life,5 a bad oral hygiene,6 a low socio-economic status,7 or
diminished access to health care services.3 Metersky et al. have
described that unmarried elderly men admitted to the hospital with
pneumonia have a higher risk of mortality despite having a lower
degree of comorbidity.8 Low educational level has also been iden-
tified as a risk factor for pneumonia, which agree with previously
published studies.9 This effect was especially intense in the older
group, although it disappeared in the multivariate analysis prob-
ably because of a lack of statistical power. Our study corroborates
that living with more than ten persons at home is also a risk factor
for pneumonia, especially in old people.10 This can be explained by

the direct infection from person to person and the mechanism of
transmission of respiratory tract infections (sneezing, saliva, among
others), presenting a greater risk in overcrowded homes.11 On the
other hand, administrative work was identified as protective factor
and construction work as a risk factor for CAP. These findings may
be explained by the environmental exposure to dust, smoke, and
other known pneumonia risk factors. In the older population these
factors were not identified probably because they have an acute or
short term effect that disappeared when the exposure is removed.
A study limitation was not considering other relevant social fac-
tors such as medical insurance and income level. This case-control
study shows that social risks factors may play a relevant role in the
development of pneumonia and that these factors are somewhat
different between young and old adults. As just mentioned, these
social factors suggest some mechanisms involved in the genesis of
pneumonia, such as the abandonment of personal care and hygiene,
the intense personal contact at home or environmental conditions
at work, all of them modifiable factors. Further studies are needed
to deeply understand the role of social factors in CAP, as well as
to assess the effect of social interventionism in the prevention of
CAP.12
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