Trends in Infectious Diseases:
A Retrospective 5-Year Study

Authors: *Inés Rego de Figueiredo,' Joana Branco Ferrdo,? Sara Dias,' Rita Vieira
Alves,! Anna Taulaigo,' Mario Ferraz,' Sara Guerreiro Castro,! Ana Margarida
Antunes,’ Claudia Mihon,! Ana Llado,' Heidi Gruner,! Anténio Panarra’

1. Medicina 7.2, Hospital Curry Cabral, Centro Hospitalar Universitario Lisboa Central
(CHULC), Portugal

2. Medicina 2.3, Hospital de Santo Antdnio dos Capuchos, Centro Hospitalar
Universitario Lisboa Central (CHULC), Portugal

*Correspondence to inesregofigueiredo@gmail.com

Disclosure: The authors have declared no conflicts of interest.

Received: 11.02.21

Accepted: 10.11.21

Keywords: Antibiotics, infectious diseases, microbiological agents, mortality, trends.

Citation: EMJ Microbiol Infect Dis. 2022; DOI/10.33590/emjmicrobiolinfectdis/21-00056.
Abstract

Background: Although hospital admission is frequently due to the exacerbation of chronic
diseases, most often it is caused by an underlying infectious process. Patients often
have several admissions per year, making them at risk for recurrent infections, increased
morbidity, and the emergence of resistant strains of microorganisms.

Methods: This is a retrospective, descriptive study of all patients with an infectious disease
diagnosis, who were admitted to the medical ward of a tertiary hospital during a 5-year
period. Information was collected from electronic medical files regarding gender, age,
autonomy, comorbidities, primary diagnosis, in-hospital length of stay, and mortality as well
as microbiological data surveillance.

Results: A total of 355 patients fulfilled the inclusion criteria. Amongst the sample analysed,
the average age was 78.10%12.47 years. Of the patients, 57.2% (203) were female, with
most patients considered as dependent according to Katz score. The average Charlson
Comorbidity Index (CCl) score was 6.28+2.74, increasing with age. The main diagnostic
categories were respiratory (191 patients: 137 with pneumonia and 49 with acute bronchitis)
and urinary tract (138 patients: 69 with pyelonephritis and 66 with cystitis). Urinary tract
infections were more frequent in females and in dependent patients. Only 37.8% of infections
had a microbiologic isolate: Escherichia coli (28.4%), Pseudomonas aeruginosa (12.7%), and
Klebsiella pneumoniae (8.2%). The overall mortality was 6.77%.

Conclusions: The frequent in-hospital admission due to infectious diseases makes it
imperative to characterise and follow-up on evolution of the disease itself in order to better
know the characteristics of community-acquired diseases, establish routes of transmission
and outbreak identification, microbiology patterns, and resistance towards further improving
empiric therapy.



INTRODUCTION

A wide variety of infections contribute to acute
care admissions to general internal medical units.
There is an increasing trend in the burden of
infectious disease (ID) hospitalisations, as reflected
by an increase in the proportion of hospitalisations
attributable to IDs! IDs cause widespread
morbidity and mortality worldwide. Extensive
improvements in sanitation, vaccine development,
and other public health measures led to a decrease
in the IDs burden. However, IDs hospitalisation
rates did not follow the same decrease trend in
the rate of all-cause hospitalisations in the last
part of the 20™ century.”®

The ongoing changes in the demographics due
to an ageing population also pose a challenge to
the departments of acute care such as internal
medicine. As patients become older, the functional
impairment rate and the prevalence of chronic
disease increases and, as such, comorbidities
(defined by the number of chronic diseases
in addition to the index disease)® and also the
susceptibility to IDs increases.

Acute care is defined by the World Health
Organization (WHQO) as “a range of clinical
healthcare functions, including emergency
medicine, and others as urgent care, and short-
term inpatient stabilisation,”* and comprises
the initial assessment, diagnosis, treatment,
and discharge or transfer to an appropriate
setting of patients.?> Worldwide, the absolute
number of acute admissions has increased, as
have the acute admissions due to IDs, and this
increase associated with a higher prevalence of
older patients with different characteristics has
challenged the structure of acute hospital care.®

The epidemiology of IDs is a composite of
several environmental, behavioural, social, and
biological variables, including the selective
effect of drugs or vaccines, and other
unpredictable events that can change over
time and have potentially important effects on
global health. Throughout the last century, there
has been substantial variation in the number of
hospitalisations of this disease group, namely
respiratory infections, diarrhoeal diseases,
HIV or AIDS, tuberculosis, and malaria, although
major differences in their ranking exist between
high- and low-income countries.”®

Multiple studies over the past two decades
have shown that morbidity and mortality due
to IDs are associated with significant health
care burdens and expenditures.®’”® Apart
from having chronic diseases, patients in the
departments of internal medicine comprise
a complex population, due to the varying
degrees of disease severity and functional
impairment.®©

The overall aim is to evaluate the population
admitted due to IDs in terms of patient
characteristics, admission rates, main reasons
for admission, and prognosis after a short-
term follow-up, establishing a trend in the
admissions due to infectious causes in a
tertiary care centre.

METHODS

The authors performed a retrospective study
on all patients with an infectious diagnosis who
were admitted to an acute ward of a tertiary
hospital from 2012 to 2016. Inclusion criteria
were an age over 18 years and an International
Classification of Diseases, Ninth Revision (ICD-
9) code for infectious and parasitic diseases
(001-139; 320-326; 420-429, 460-519; 590;
595; 601; 680-686; 730; 995.9; and 996-999).

The authors performed an electronic
medical review and collected demographic
data, patients’ autonomy assessed
by Katz score, comorbidities (by

the Charlson Comorbidity Index [CCI]), and
primary diagnosis (according to a diagnostic
category). They also collected data related to
microbiology and antibiotic treatment.

The authors' outcomes were length of stay,
microbiological positivity, antibiotic use and
switch, and mortality.

Data were analysed as non-normal, with median
and interquartile range. Trends throughout the
years were evaluated by linear regression for
continuous normal outcomes, tests for trends for
continuous non-normal variables, and standard
correlation for the binary outcomes. A p-value of
<0.05 was considered to be significant. Analysis
was conducted with Stata 14 (StataCorp, College
Station, Texas, USA).



RESULTS

From January 2012 to December 2016, the
authors included a total of 2,615 patients admitted
to an acute ward with an infectious diagnosis. An
increase following a decrease was observed over
the years (p<0.0001). The median age was overall
unchanged (80 years [interquartile range: 71-87
years]; p=0.5000). However, the male prevalence
decreased from 53% to 43% (p<0.0001), and a

The major diagnostic criteria were respiratory
(34.0%), genitourinary (34.0%), gastrointestinal
(4.0%), soft tissue (4.0%), systemic (3.0%),
bone and joint (0.7%), and central nervous system
(0.3%). There was a trend towards a decrease in
respiratory infections, along with an increase in
genitourinary infections (p<0.0001 [Table 1]). The
most frequent diagnoses were respiratory
and genitourinary and followed the same
trend (p=0.0080): pneumonia (38%), cystitis

Pyelonephritis

56 (11.0%)

94 (18.0%)

55 (12.0%)

71 (18.0%)

140 (19.0%)

416 (16.0%)

Bronchitis 1M (21.0%) 55 (11.0%) 82 (18.0%) 57 (14.0%) 96 (14.0%) | 401 (15.0%)
Colitis/enteritis | 28 (5.0%) 23 (4.0%) 16 (4.0%) 14 (3.0%) 20 (3.0%) 101 (4.0%)
Abscess 2 (0.4%) 7 (1.4%) 9 (2.0%) 8 (2.0%) 20 (3.0%) 46 (2.0%)
Bacteriemia/ 2 (0.4%) 4 (0.8%) 20 (4.0%) 14 (4.0%) 4 (0.6%) 44 (2.0%)
sepsis

Erysipelas 6 (1.0%) 4 (0.8%) 7 (1.5%) 10 (2.0%) 4 (0.6%) 31 (1.0%)
Cellulitis 13 (2.0%) 5 (1.0%) 4 (1.0%) 3 (0.7%) 0 (0.0%) 25 (1.0%)
Prostatitis 0 (0.0%) 3 (0.6%) 0 (0.0%) 1(0.3%) 6 (0.9%) 10 (0.4%)
Endocarditis 1(0.2%) 2 (0.4%) 2 (0.4%) 3(0.7%) 0 (0.0%) 8 (0.3%)
Candidiasis 1(0.2%) 2 (0.4%) 1(0.2%) 3 (0.7%) 0 (0.0%) 7 (0.3%)
Central 3 (0.6%) 2 (0.4%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 5 (0.2%)
catheter

infection

peak was observed for the CCl (p=0.0010) in (18%), pyelonephritis (16%), and bronchitis
2015 (Table 1). (15%) (Table 1).
Table 1: Demographic data and diagnosis characterisation trends from 2012 to 2016.
2012 2013 2014 2015 2016 Total P
Demographic data
Age (years) 80 (72-87) 81(71-87) 80 (69-86) |79 (69-86) |81(71-87) 80 (71-87) 0.5000
Gender (male) |282 (53%) 270 (53%) 231 (51%) 214 (53%) 304 (43%) |1,301(50%) <0.0001
CCl 6 (5-8) 6 (4-7) 6 (4-8) 7 (5-9) 6 (5-8) 6 (5-8) 0.0010
Total 532 512 457 404 710 2,615 <0.0001
Diagnostic category
Respiratory 325 (61.0%) 257 (50.0%) 248 (54.0%) | 202 (50.0%) | 380 (54.0%) | 1,412 (54.0%) | <0.0001
Genitourinary 139 (26.0%) 197 (39.0%) 139 (30.0%) |[136 (34.0%) |278 (39.0%) | 889 (34.0%)
Gastrointestinal | 28 (5.0%) 23 (4.5%) 16 (4.0%) 15 (4.0%) 20 (3.0%) 102 (4.0%)
Soft tissue 21 (4.0%) 16 (3.0%) 20 (4.0%) 21 (5.0%) 24 (3.0%) 102 (4.0%)
Systemic 13 (2.0%) 15 (3.0%) 27 (6.0%) 26 (6.0%) 4 (0.6%) 85 (3.0%)
Central nervous | 1(0.2%) 2 (0.4%) 3 (0.7%) 1(0.3%) 0 (0.0%) 7 (0.3%)
system
Diagnosis
Pneumonia 214 (40.0%) 202 (40.0%) 166 (36.0%) |[143 (35.0%) |274 (39.0%) | 999 (38.0%) 0.0080
Cystitis 83 (16.0%) 100 (19.0%) 84 (18.0%) 64 (16.0%) 132 (19.0%) | 463 (18.0%)

CCI: Charlson Comorbidity Index.




There were 45 agents identified in total,
including bacteria, virus, parasites, and fungus.
The top 18, with an overall prevalence over 1%,
were Escherichia coli (29.0%), Pseudomonas
aeruginosa (9.0%), Klebsiella pneumoniae (7.0%),
E. coli extended-spectrum B-lactamase (ESBL;
6.8%), methicillin-resistant  Staphylococcus
aureus (MRSA; 6.7%), Enterococcus spp.
(5.0%), Proteus mirabilis (4.2%), pneumococcus
(41%), methicillin-sensitive S. aureus (3.9%),
Enterobacteriaceae spp. (3.6%), Candida
albicans (2.3%), K. pneumoniae ESBL (2.1%),
Clostridium difficile (1.7%), Candida spp. (1.4%),
Morganella morganii (1.3%), Streptococcus spp.
(1.3%), influenza virus (1.2%), and Acinetobacter
baumannii (11%). Of these agents, a marginally
significant trend was observed (p=0.057), with
a reduction in E. coli, MRSA, Enterococcus
spp., and A. baumannii, and an increase in P
aeruginosa, E. coli ESBL, Enterobacteriacea spp.,
and K. pneumoniae ESBL (Table 2).

Over 30 different antibiotics were used, either
alone or in combination as a first-line therapy
for these infections. The 10 most frequent
(overall prevalence of over 1%) were ceftriaxone
(36.0%), amoxicillin/clavulanic acid (13.6%),
azithromycin  (13.0%), clarithromycin  (11.5%),
piperacillin/tazobactam (9.8%), meropenem
(4.0%), levofloxacin (2.3%), ciprofloxacin (1.8%),
vancomycin (1.5%), and flucloxacillin (1.0%). There
was a significant trend (p=0.001) with increased
use of azithromycin with a simultaneous decline
in clarithromycin use. Moreover, there was also
an overall rise in ceftriaxone and amoxicillin/
clavulanic acid, together with piperacillin/
tazobactam use, compared with a decreased
use of meropenem, levofloxacin, ciprofloxacin,
vancomycin, and flucloxacillin (Table 3).

Considering the outcomes (Table 3), the length
of stay was, overall, unchanged (median: 8 days
[interquartile range: 6-12 days]; p=0.6). Though
not statistically significant, there was a growth
in antibiotic switch from 16% to 23% (p=0.06).
Antibiotic usage also increased from 95% to 97%
(p=0.04), along with microbiologic positivity
(23% to 38%; p<0.0001). Contrasting, mortality
declined from 12% to 7% (p=0.001).

DISCUSSION

In the authors’ short-term (5 year) assessment of

IDs trends, they found that its incidence
as the sole admission motive is diminishing.
However, the authors have not taken into
accountIDsasaseconddiagnosis,decompensating
chronic pathologies such as heart failure or chronic
obstructive pulmonary disease, which could
lead to underestimation despite a slight increase
in the CCI, with observed a sustained population
age of 80 years. Respiratory and genitourinary
infections are the most prevalent, and follow
an opposite tendency, with one decreasing and
the other increasing. As genitourinary infections
were more prevalent in elderly females with more
comorbidities and with decreased functional
impairment rate, that increased during the 5 years.

The most frequent agents remain
bacteria, with an emphasis
on Enterobacteriaceae; however, attention should
be paid to the influenza virus and Candida, as well.
It was interesting to observe the raise in ESBL
Enterobacteriaceae, with concomitant decline in
MRSA and A. baumannii. This data is in line with

international data regarding these agents."

As far as antibiotic use goes, there was a significant
increase, which could lead to healthcare-
associated infections;? however, the core issue
remains: the use of narrow-spectrum antibiotics
as first-line empiric drugs, despite the rise in
frequency of in-hospital ESBL agents, which
can be related to the authors’ infection control
programme efforts. The shift from clarithromycin
to azithromycin was the result of changes of the
hospital protocol for respiratory infections,
from the infection control programme. This in-
hospital programme elaborates a series of acting
protocols regarding suggested antibiotics for
common infections, together with annual reports
regarding microbiology resistances. They also
implement infection control measures such as
hand-washing inspections, aseptic measures, and
control over broad-spectrum antibiotics.

One of the most striking outcome results was the
increase in microbiologic positivity from 23% to
38%, justified by adequate collection of cultural
samples and the continuous improvement of
laboratory techniques, which helps to proceed
with antibiotic switch or maintenance more
accurately. Also of note is the decrease of in-
hospital mortality, without significative shift
in the hospital length of stay, which could
be related to both a higher and accurate use



Table 2: Microbiologic isolation and antibiotic use trends from 2012 to 2016.

2012 2013 2014 2015 2016 Total p
Microbiology
E. coli 42 (34.0%) |56 (30.6%) |63 (352%) |45 (32.0%) |76 (28.4%) |282(29.0%) |0.057
Pseudomonas 11 (8.9%) 15 (8.2%) 15 (8.4%) 10 (71%) 34 (12.7%) 87 (9.0%)
aeruginosa
K. pneumoniae 10 (8.1%) 10 (5.5%) 12 (6.7%) 14 (9.9%) 22 (8.2%) 68 (7.0%)
E. coli ESBL 1(0.8%) 15 (8.2%) 23 (12.8%) |9 (6.4%) 18 (6.7%) 66 (6.8%)
MRSA 9 (7.3%) 18 (9.8%) 1 (6.1%) 9 (6.4%) 18 (6.7%) 65 (6.7%)
Enterococcus spp. |8 (6.5%) 16 (8.7%) 6 (3.4%) 5 (3.5%) 14 (5.2%) 49 (51%)
Proteus mirabilis 8 (6.5%) 12 (6.6%) 2 (11%) 3 (21%) 16 (6.0%) 41 (4.2%)
Pneumococcus 5 (41%) 8 (4.4%) 7 (3.9%) 10 (71%) 10 (3.7%) 40 (41%)
MSSA 5 (41%) 527%) 8 (4.5%) 8 (5.7%) 12 (4.5%) 38 (3.9%)
Enterobacteriaceae | 2 (1.6%) 3 (1.6%) 6 (3.4%) 8 (5.7%) 16 (6.0%) 35 (3.6%)
spp.
Candida albicans 1(0.8%) 4 (2.2%) 0 (0.0%) 0 (0.0%) 12 (4.5%) 23 (2.4%)
K. pneumoniae 0 (0.0%) 4 (2.2%) 1(0.6%) 2 (1.4%) 14 (5.2%) 21 (2.2%)
ESBL
Clostridium difficile | 3 (2.4%) 4 (2.2%) 0 (0.0%) 2 (1.4%) 2 (0.7%) 17 (1.8%)
Candida spp. 2 (1.6%) 12 (6.6%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 14 (1.4%)
Morganella 1(0.8%) 4 (2.2%) 2 (11%) 0 (0.0%) 6 (2.2%) 13 (1.3%)
morganii
Streptococcus spp. |2 (1.6%) 1(0.5%) 6 (3.4%) 4 (2.8%) 0 (0.0%) 13 (1.3%)
Influenza virus 0 (0.0%) 1(0.5%) 0 (0.0%) 1(0.7%) 10 (3.7%) 12 (1.2%)
Acinetobacter 7 (5.7%) 2 (11%) 1(0.6%) 1(0.7%) 0 (0.0%) 1 (11%)
baumannii
Antibiotics
Ceftriaxone 268 (37.4%) | 243 (37.7%) | 224 (37.5%) [ 186 (38.0%) | 338 (39.0%) | 1,259 (36.0%) | 0.001
Amoxicillin/ 73 (10.2%) 81 (12.6%) 91 (15.2%) 77 (157%) | 154 (17.8%) | 476 (13.6%)
clavulanic acid
Azithromycin 9 (1.3%) 23 (3.6%) 107 (17.9%) | N3 (231%) | 202 (23.3%) | 454 (13.0%)
Clarithromycin 206 (28.8%) 138 (21.4%) | 43 (7.2%) 3 (0.6%) 10 (1.2%) 400 (11.5%)
Piperacillin/ 57 (8.0%) 60 (9.3%) 50 (8.4%) 68 (13.9%) |[108 (12.5%) | 343 (9.8%)
tazobactam
Meropenem 34 (4.7%) 45 (7.0%) 33 (5.5%) 14 (2.9%) 22 (2.5%) 148 (4.2%)
Levofloxacin 24 (3.4%) 16 (2.5%) 18 (3.0%) 1 (2.2%) 12 (1.4%) 81(2.3%)
Ciprofloxacin 24 (3.4%) 18 (2.8%) 1 (1.8%) 2 (0.4%) 8 (0.9%) 63 (1.8%)
Vancomycin 12 (1.7%) 14 (2.2%) 12 (2.0%) 5 (1.0%) 8 (0.9%) 51 (1.5%)
Flucloxacillin 9 (1.3%) 7 (11%) 8 (1.3%) 10 (2.0%) 4 (0.5%) 38 (11%)

ESBL: extended-spectrum B-lactamase; E. coli: Escherichia coli; K.
pneumoniae: Klebsiella pneumoniae; MRSA: methicillin-resistant
Staphylococcus aureus; MSSA: methicillin-sensitive Staphylococcus aureus.



Table 3: Outcome trends from 2012 to 2016.

positivity,

and

infection control

policies. The

Outcomes 2012 2013 2014 2015 2016 Total P
Length of stay 7 (5.0-12.0) |8 (4.0-12.5) | 8 (5.0-12.0) | 8 (6.0-12.0) | 7 (6.0-12.0) |8 (6.0-12.0) | 0.6000
(days)
Microbiological 123 (23%) 183 (35%) | 179 (39%) | 141 (15%) 268 (38%) | 894 (34%) <0.0001
positivity
Antibiotic use 508 (95%) | 487 (95%) |443(97%) |391(97%) |690(97%) |2,519(96%) |0.0400
Antibiotic switch 65 (16%) 124 (24%) | 78 (17%) 73 (19%) 164 (23%) 524 (20%) 0.0600
Mortality 63 (12%) 57 (M%) 60 (13%) 35 (9%) 50 (7%) 265 (10%) 0.0010

in antibiotics, increase in microbiologic trends to establish as well as its retrospective

nature. Also, it would have been of interest to

author’s decrease in mortality contrasts with
data from South Korea, which documented an
increase in mortality in the elderly population.™

The authors’ main bias is the short duration of
the study, as 5 years can be insufficient for some

perform some economic analysis on the burden
of these tendencies as to help in health policies
changes. However, the authors do believe this
analysis is important, even if just on a local point
of view, to establish prevalences and resistances.
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