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Abstract:

BACKGROUND: After the emergence of new influenza viruses, the morbidity and mortality of viral
pneumonia have received a great attention.

OBJECTIVES: The objective of this study is to describe the epidemiologic, clinical and laboratory
changes, and outcomes of viral pneumonia caused by influenza and the Middle East respiratory
syndrome-coronavirus (MERS-CoV) infections.

METHODS: In a retrospective cohort study, the medical records of all patients diagnosed with viral
pneumonia at Prince Sultan Military Medical City, Riyadh, Saudi Arabia, during the period from
January 2012 to December 2015 were screened. Cases who were > 18 years old and were confirmed
by a respiratory viral panel to have viral pneumonia either MERS-CoV or influenza viruses were
included in the analysis. Sociodemographic, clinical, laboratory, and outcome data were extracted
from patients’ medical files. The data were analyzed descriptively and inferentially to identify the
predictors of poor outcome.

RESULTS: A total of 448 patients with confirmed viral pneumonia were included, of those, 216 (48.2%)
were caused by influenza A (non H1N1)/influenza B, 150 (33.5%) by H1N1, and 82 (18.3%) by
MERS-CoV. The majority of patients presented with fever (82%), shortness of breath (64%), and
flu-like symptoms (54.9%), particularly in MERS-CoV infected cases (92%). The peak incidence of
viral pneumonia was in early spring and autumn. The mortality rate was 13.8%, and it was significantly
higher among MERS-CoV cases. The predictors of death were age > 65 years, male gender, and
associated comorbidities particularly diabetes mellitus, hypertension, and chronic kidney diseases.
The number of comorbid illnesses was directly related to the increase in mortality in this group of
patients.

CONCLUSION: Viral pneumonia caused by influenza and MERS-CoV carries a high mortality rate,
particularly among MERS-CoV infected cases. Old age, male gender, and comorbid illnesses are
predictors of poor outcome. Routine testing for newly emergent viruses is warranted for adults who
have been hospitalized with pneumonia.
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neumonia is a leading cause of hospitalization

worldwide and carries significant morbidity and
mortality that differ according to the underlying
etiology.""! In general, viral pneumonia is considered
less severe compared to bacterial pneumonia.” In the
past decade, however, the mortality related to viral
pneumonia has substantially increased because of
the emergence of the new respiratory viruses such as
influenza A HIN1 and the Middle East respiratory
syndrome-coronavirus (MERS-CoV).*! Moreover,
high mortality was reported in previously healthy
middle-aged patients during influenza A HIN1
pandemic infection in 2009.#! Reports from the southern
hemisphere countries suggested that the hospitalization
rates secondary to influenza A HIN1 ranged from 23.6%
to 30.6%; among them, 11.7% to 18.5% were admitted
to the Intensive Care Units (ICUs) with mortality rate
ranged from 16% to 41%.5 Noteworthy, according to the
last update from the center for diseases control (CDC)
on February 2014, pneumonia and influenza were the
cause of death in 8.4% of all deaths in the United States,
of which 34% occurred in persons aged =65 years, 62%
in persons aged 25-64 years, and 4% in persons younger
than 24 years old.

Data from Saudi Arabia have suggested comparable
results to other countries, such as Europe, North
America, and Japan regarding the young age predilection
of influenza A HIN1."# A Saudi report on the first
100 cases of pandemic influenza A HIN1 described that
most of the patients were younger than 40 years and the
hospitalization rate among them was as high as 10%.
Most of these patients had underlying conditions such as
cardiovascular disease, respiratory diseases, autoimmune
disorders, obesity, diabetes, cancer, or pregnancy.! The
clinical presentation varied from asymptomatic cases to
viral pneumonia resulting in respiratory failure, acute
respiratory distress syndrome, multiorgan failure,
or death. Interestingly, gastrointestinal symptoms
including diarrhea and vomiting accounted for up to
50% of clinical presentation."”!

As of July 2017, the World Health Organization (WHO)
had received reports from 27 countries of 2040 cases
of laboratory-confirmed MERS and at least 677
related deaths representing case fatality of 35%.M!
The course of the disease has been described to vary
from asymptomatic viral illness to dramatically fatal
respiratory failure and ARDS. Gastrointestinal and renal
involvement have also been reported in one-third and
one-half of the cases, respectively."” In Saudi Arabia,
MERS-CoV virus was first reported in 2012, and between
September 1, 2012, and June 15, 2013, there have been
47 laboratory-confirmed cases (46 adults and one child)
with a fatality rate of 60%!"! Assiri et al., had reported
the epidemiological characteristics of the MERS-CoV in

Saudi Arabia either as a community cases running in
clusters within the families or among healthcare workers
with or without direct camel contacts.™ During June—
August, 2015, a second MERS-CoV outbreak occurred
with a total of 130 MERS-CoV cases detected. Overall,
96 patients (74%) required hospitalization, of them
63 (66%) required intensive care management, and the
fatality rate was 53%.01*!

The available studies describing the clinical features
and the outcome of influenza HIN1 and MERS-CoV
are limited by small sample size or a short follow-up
duration.

The present study aimed to describe the clinical and
laboratory characteristic of patients presented with viral
pneumonia secondary to influenza A /HIN1, influenza
A/non-H1N1, influenza B, and MERS-CoV to Prince
Sultan Military Medical City (PSMMC) and their disease
outcomes over a 4-year period.

Methods

A retrospective analysis of a cohort of viral pneumonia
cases presented to PSMMC between January 2012 and
December 2015 was done. PSMMC is a tertiary health
care center, with more than 1500 beds, in Riyadh,
the capital city of Saudi Arabia. The patients were
included if they had positive respiratory virus panel for
MERS-CoV or influenza and pneumonia defined as acute
respiratory illness and compatible chest X-ray findings
at presentation or within 48 h of admission.

The study included adult patients over 18 years of age
whether managed as in- or out-patients.

Data were collected from patients’ hospital records
and microbiology department. The specimens of both
upper (nasopharyngeal, oropharyngeal swabs, and
sputum) and lower respiratory tract (tracheal aspirates
and bronchoalveolar lavage) were tested by molecular
testing GenXpert (Cepheid) for the respiratory viruses
including influenza A/HIN1, Influenza A /non-H1IN1,
influenza B and MERS-CoV.

Demographic data, symptoms, and signs at presentation,
biochemical and radiological results, site of care,
hospital stay, and overall outcome were also recorded.
Descriptive epidemiology was performed to depict the
epidemic curve (number of cases vs. time of diagnosis)
and to assess the case fatality rate according to age
group. Approval was granted from PSMMC Institutional
Research Board (IRB).

The statistical analysis was performed using SPSS
software, version 22.0, for Windows (SPSS, Inc.,
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Chicago, IL, USA). Categorical variables were presented
as frequencies and percentages while continuous
variables were presented as mean and standard deviation.
Comparison patients’ baseline and clinical characteristics
of viral pneumonia groups were done using Chi-square
test and ANOVA analysis as appropriate. Univariate
logistic regression was also performed to examine
factors that are associated with mortality with the level
of statistical significance being set at <0.05.

Results

A total of 448 confirmed viral pneumonia patients were
included in the analysis. Of those, 216 (48.2%) cases
were infected with influenza A non-HIN1/influenza
B, 150 (33.5%) with H1N1, and 82 (18.3%) with
MERS-CoV. The baseline characteristics of the studied

Table 1: Baseline patient’s characteristics

patients are presented in Table 1. The mean age of
the studied cohort was 55.7 + 22.1 years, and it was
significantly higher among cases infected with MERS
CoV (61.6 = 21.0) and Influenza A non-HIN1 /influenza
B (56.5 = 23.1) (P = 0.002). Two hundred thirty-five
patients (52.5%) were male, and 35 (16.4%) of the female
patients were pregnant at the time of infection. Cough
and fever were the most prevalent symptoms (84.4 and
82% respectively). Flue-like illness was common among
MERS-CoV (92%) and H1N1 (63.3%) infected cases.
Diabetes mellitus and hypertension were found in nearly
half of the studied cases (47.1% for DM and 52.3% for
hypertension), and they were more prevalent in cases
with HIN1 and MERS-CoV.

The incidence of viral pneumonia was highest between
October and December followed by January-March
[Figure 1]. The frequency of the causative virus has

Characteristics* All cases (n=448) Influenza A (non-H1N1)/B (n=216) H1N1 (n=150) MERS-CoV (n=82) P

Age (years) 55.7+22.1 56.5+23.1 51.4+20.2 61.6+21.0 0.002

Sex
Male 235 (52.5) 105 (48.6) 77 (51.3) 53 (64.6) 0.04
Female 213 (47.5) 111 (51.4) 73 (48.7) 29 (35.4)

Pregnancy**
Yes 35 (16.4) 19 (17.1) 14 (19.1) 2(6.8) 0.16
No 178 (83.6) 92 (82.9) 59 (80.9) 27 (93.2)

Year of infection
2012 77 (17.2) 40 (18.51) 36 (24) 1(1.21) <0.0001
2013 78 (17.4) 57 (26.3) 7 (4.66) 14 (17.07)
2014 114 (25.4) 54 (25) 24 (16.0) 36 (43.90)
2015 179 (40.0) 65 (30) 83 (55.3) 31 (37.80)

Symptoms
Cough 357 (84.4) 174 (80.5) 129 (59.7) 54 (65.9) 0.001
Hypoxia 63 (15.1) 22 (10.2) 24 (16) 17 (20.7) 0.03
Gl 48 (13.5) 28 (12.9) 14 (9.3) 6(7.3) 0.29
Neurological 37 (10.4) 22 (10.2) 11 (7.3) 4(4.9) 0.29
Fatigue 25 (7.0) 11 (5.1) 7 (4.7) 7 (8.5) 0.31
Flu symptoms 246 (54.9) 116 (53.7) 95 (63.3) 76 (92.0) 0.02
Chest pain 65 (15.4) 29 (13.4) 24 (16.0) 12 (14.6) 0.80
SOB 287 (64.0) 132 (61.1) 107 (71.3) 48 (58.5) 0.14
Fever 369 (82.0) 179 (82.9) 131 (87.3) 59 (71.9) 0.04

Associated diseases
DM 194 (47.1) 93 (43.1) 56 (37.3) 5(54.9) 0.01
Hypothyroidism 18 (7.0) 10 (4.6) 5(3.3) 3(3.7) 0.60
HTN 214 (52.3) 101 (46.8) 65 (43.3) 48 (58.5) 0.01
Dialysis 36 (8.8) 13 (6.0) 11 (7.3) 12 (14.6) 0.02
CKD 64 (15.9) 21 (9.7) 25 (16.7) 18 (21.9) 0.01
Chronic lung disease 86 (19.2) 53 (24.5) 26 (12.0) 7 (8.5) 0.01
Bed bound 46 (11.2) 23 (10.6) 8(3.7) 15 (18.3) 0.01
HF 44 (10.9) 22 (10.2) 10 (6.7) 12 (14.6) 0.07
Transplant 10 (2.4) 4(1.9) 5(3.3) 1(1.2) 0.57
Stroke 32 (13.1) 17 (7.9) 7 (4.7) 8(9.8) 0.06
Liver disease 15 (6.1) 7 (3.2) 6 (4.0) 2(2.4) 0.48
Cancer 18 (4.4) 10 (4.6) 4(2.7) 4 (4.9) 0.78

*Data are presented by mean+SD or by n (%), **Data presented for female cases (n=213). Gl=Gastrointestinal, SOB=Shortness of breath, DM=Diabetes mellitus,
HTN=Hypertension, CKD=Chronic kidney disease, SD=Standard deviation, HF=Heart failure, MERS-CoV=Middle east respiratory syndrome-corona virus
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varied over the study years where the predominant virus
was influenza A non-H1NT1 in 2014, HINT1 in 2015, and
MERS-Cov in 2014 and 2015.

About two-thirds of the patients were treated in the
general ward while 57 patients (13.3%) required admission
to ICU; of them, 23 (40.3%) were cases associated with
MERS-CoV. The distribution of CURB scores varied
significantly based on the causative virus. A large
proportion of patients had bilateral lung findings
on chest X-ray, which was more frequent among
MERS-CoV (94.1%) and HIN1 (86.7%) cases, although
the difference was not statistically significant (P = 0.25)
[Table 2].

The overall in-hospital mortality rate was 13.8%.
Patients infected with MERS-CoV were significantly
more likely to die compared to others (59.7% vs. 17.7%

mAll
w Infl A

wInflB
HIN1
= MERS CoV

Year 2012

Year 2013 Year 2014 Year 2015

Figure 1: Epidemic curve (frequency of cases to time) of the studied viral

pneumonia cases by year of diagnosis and their associated influenza and

the Middle East respiratory syndrome-coronavirus infection, Riyadh, KSA,
from June, 2012 to October, 2015 (total: 448 cases)

in HIN1, 14.5% in Influenza A (non-H1N1), and 8.1% in
influenza B; P < 0.001); [Figure 2].

The impact of baseline characteristics and type of the
virus on mortality was assessed in univariate and
binary variates analysis [Tables 3 and 4]. Age >65 years
(odds ratio [OR]: 5.4; P = 0.0001), male sex (OR: 2.3;
P =0.003), heart failure (OR: 3.4, P < 0.001). The number
of the comorbidities was proportionately related to
mortality [Table 5].

Discussion

Respiratory viruses, including influenza, have received
more attention compared to other causes of pneumonia
particularly after the emergence of the new HIN1 and
MERS-CoV. In this cohort, pneumonia caused by MERS
CoV-infection was more prevalent among older patients.
A similar finding was also reported in studies from other
Middle-East countries including UAE, Qatar, Oman,

160
142
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120
100

80 ¥ Death

59
60 ¥ No death
37 44
40
20 9 11 s
0 - L
InflA HIN1 InflB MERS CovA

Figure 2: Bar chart presenting the frequency number of death among the studied
confirmed viral pneumonia by type of associated virus January, 2012—October,
2015 (total: 448 cases)

Table 2: Clinical indicators of viral pneumonia cases according to causative virus

All cases (n=448) Influenza A/B (n=216) H1N1 (n=150) MERS-CoV (n=82) P
Site of care*
Ward 282 (62.9) 134 (62.0) 101 (67.3) 47 (57.3) <0.0001
ER 72 (16.1) 43 (19.9) 27 (18.0) 2(2.4)
ICU 57 (12.7) 19 (8.8) 15 (10.0) 23 (28.0)
OPD 16 (3.6) 10 (4.6) 4(2.7) 2(2.4)
Not reported 21 (4.7) 10 (4.6) 3(2) 8(9.8)
CURB65
0 190 (42.4) 92 (42.6) 78 (52.0) 20 (24.4) <0.0001
1 117 (26.1) 61 (28.2) 38 (25.3) 18 (21.9)
2 60 (13.4) 33 (15.3) 11 (7.3) 14 (17.1)
3 36 (8.0) 13 (6.0) 11 (7.3) 12 (14.6)
4 22 (4.9) 7 (3.2) 5(3.3) 10 (12.2)
5 1(0.2) 0(0.0) 0 (0.0) 1(1.2)
Not reported 22 (4.9) 10 (4.6) 7 (4.7) 7 (8.5)
CXR finding
Unilateral infiltrate 41 (9.2) 21 (9.7) 14 (9.3) 4 (4.9) 0.25
Bilateral bilateral infiltrate 262 (58.5) 108 (50.0) 91 (60.7) 63 (76.8)

*Data are presented by n (%). ER=Emergency room, ICU=Intensive care unit, OPD=Outpatient department, CXR=Chest X ray, MERS-CoV=Middle east

respiratory syndrome-coronavirus
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Table 3: Factors associated with the risk of death
among the studied viral pneumonia confirmed
cases (n=448)-univariate analysis

Factor* Died (n=62) Alive (n=386) OR P
Age >65 years 45 (72.5) 127 (32.9) 5.4 <0.0001
Sex (male) 43 (69.4) 189 (49.2) 2.3 0.008
Dialysis 9 (14.5) 27 (7.0) 1.7 0.06
CKD 20 (32.3) 44 (11.6) 3.3 <0.0001
Chronic lung disease 8 (12.9) 77 (20.1) 0.54 0.12
Transplant 2(3.2) 8 (2.1) 15 0.63
HF 14 (22.6) 29 (7.6) 3.4 <0.0001
Cancer 7 (11.3) 11 (2.9) 41 0.003
IHD 22 (35.5) 76 (19.8) 21 0.01
Bed bound 20 (32.3) 26 (6.8) 6.0 <0.0001
HTN 49 (79.0) 163 (42.4) 4.6 <0.0001
DM 41 (66.1) 151 (39.3) 2.7 0.001
Stroke 12 (19.4) 20 (5.2) 4.7 <0.0001
Liver disease 3(4.8) 12 (3.1) 1.5 0.55
MERS-CoV 37 (59.8) 44 (11.4) 11.4 <0.000

*Data are presented by n (%). CKD=Chronic kidney disease, HF=Heart failure,
IHD=Ischemic heart disease, HTN=Hypertension, DM=Diabetes mellitus,
OR=0dds ratio, MERS-CoV=Middle east respiratory syndrome-coronavirus

Table 4: Binary multivariate analysis for predictors of
death in patients with viral pneumonia

Variable OR P 95% CI
Lower Upper
Age 1.015 0.601 0.959 1.075
Gender 2.367 0.349 0.070 2.564
WBC 1.027 0.374 0.968 1.090
Hb 0.659 0.032 0.451 0.964
Platelet 1.005 0.206 0.997 1.014
CRP 1.006 0.227 0.996 1.015
CPK 1.000 0.439 0.999 1.002
CURB score 1.779 0.051 0.998 3.170
DM 1.295 0.819 0.142 11.826
HTN 1.932 0.634 0.129 29.039
CKD 1.135 0.904 0.145 8.854
HF 2.623 0.261 0.488 14.104
MERS versus non-MERS 16.34 0.002 2.735 97.632
Dialysis 1.686 0.625 0.208 13.669
Cancer 3.577 0.299 0.322 39.731
Bed ridden 1.185 0.859 0.182 7.716
Stroke 2.344 0.413 0.304 18.057

DM=Diabetes mellitus, HTN=Hypertension, CKD=Chronic kidney disease,
HF=Heart failure, MERS=Middle east respiratory syndrome, Cl=Confidence
interval, OR=0dds ratio, Hb=Hemoglobin, WBC=White blood cell,
CRP=C-reactive protein, CPK=Creatine phosphokinase

Table 5: Number of comorbidities and the risk of
death among the studied viral pneumonia confirmed
cases (n=448)

Factor Died Alive  OR P
(n=62) (n=386)

One comorbidity 4 40 1.84 0.10

Two comorbidities 15 76 412  <0.0001

Three comorbidities 5 52 566 <0.0001

Four comorbidities 8 30 5.52 <0.0001

More than four comorbidities 11 10 20.2 <0.0001

OR=0d(ds ratio

Jordan, Kuwait, and Yemen.™ On the contrary, HIN1
pneumonia affects patients at a slightly younger age
group.'“ITt was noted during most pandemics that the
age distribution of severe influenza-related pneumonia
exhibits a U-shaped pattern, with young and the elderly
patients were most frequently affected.?** In this cohort,
males were more likely to be infected. This is consistent
with a similar finding reported by others,">*l although a
recent report showed more MERS-CoV infection among
female healthcare workers.*!

The most common radiological finding in this study
was bilateral lung infiltrate and that was mostly
observed among MERS-CoV (94.1%) and HIN1 (86.7%)
associated infections. The pattern of interstitial infiltrates
with patchy distribution on chest radiograph was
sometimes useful in differentiating viral from bacterial
community-acquired pneumonia.® These changes,
however, were not universal. Similarly, the presence of
pleural effusion predicts bacterial infection,™ and that
was not reported in any of the studied cases.

The depicted epidemic curve in this study showed that the
incidence of viral pneumonia associated with influenza
virus and MERS-CoV infection was fluctuating all over
the studied years. Studying the incidence of infection
by season showed a steep rise in the curve during the
period from October to December for influenza A (both
non-HIN1 and HIN1), and in the period from January
to March for MERS-CoV. This finding was reported by
Garcia-Garcia et al., and Johnstone et al.? and it was
included in HIN1 and MERS-CoV reports from WHO"11l
and CDC." The cause of this seasonal fluctuation is not
clearly understood; however, one possible explanation
is that the temperature of early spring and autumn in
Arabian Peninsula is not high enough to destroy the
virus,”! knowing that MERS-CoV can be completely
inactivated by heat treatment at 50°C for 30 min.*’!

Similar to mortality data and its predictors found in this
study, the previously reported cohort of MERS-CoV
patients found that age >65 years was an independent
predictor of mortality while concomitant infections
and low serum albumin were predictors for ICU
admission.” In other recently published studies, older
age, renal failure, diabetes, and hypertension were
associated with increased mortality.*! The associated
comorbidities reported in our study, as well as other
reports, were found to increase the risk of complications
and death, among patients with HIN1 and MERS-CoV
pneumonia.P! Severe cases of influenza are more
likely to occur with cardiovascular diseases (OR: 2.9),
hypertension with (OR: 1.5), and neuromuscular disease
with (OR: 2.7).5% In older studies during the 1968-1969
pandemic, approximately three-quarters of the patients
admitted to the hospital with pneumonia had underlying

Annals of Thoracic Medicine - Volume 14, Issue 3, July-September 2019 183



Al-Baadani, et al.: Characteristics and outcome of viral pneumonia

chronic medical conditions,® while in another large
cohort, a history of heart or lung disease, diabetes
mellitus, rheumatologic disease, renal disease, or
dementia/stroke predicted an increased risk of
pneumonia and influenza-related hospitalization.*! The
risk of mortality was found to progressively increase
among cases with multiple comorbidities particularly
among cases having more than one comorbidity.
Unexpectedly, the presence of pre-existing lung disease
was not found to affect the outcome in our study. Clearly,
identification of risk factors associated with increased
mortality is vital to identify candidates for potential
future vaccines and therapy.

This study, despite its retrospective nature, is one of the
largest studies describing viral pneumonia secondary to
influenza and MERS-CoV infections in the Kingdom of
Saudi Arabia. It covered various demographic, clinical,
radiological, and laboratory characteristics of the patients
and analyzed the predictors of poor outcome. However,
the data emerged from a single center with a unique
population might not reflect the whole spectrum of the
disease.

Conclusion

Viral pneumonia remains a major health problem,
particularly after emergence of new viruses. The fatality
rate was high particularly among cases associated with
MERS-COV infection. The most important predictors
of death among these patients were old age, male sex,
and associated comorbidities. Finally, routine testing for
newly emergent viruses may be warranted for adults
who have been hospitalized with pneumonia.
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