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ABSTRACT... Objective: To evaluate the role of the COVID-19 pandemic in the prevalence of nosocomial infections in
patients admitted to the Ziauddin University Hospital, Clifton Campus, Karachi. Study Design: Retrospective Cross-sectional
study. Setting: Ziauddin University Hospital, Clifton Campus, Karachi. Period: Pre-COVID: Feb 1, 2019 — Jan 31, 2019
Post-COVID: May 1 2020- Apr 30, 2021. Material & Methods: Clinicians retrospectively reviewed all Infectious Disease
Department medical records for a list of all patients who developed a NI after 48 hours of admission to the hospital. The
diagnosis of NI had been formulated by clinicians on the basis of clinical, radiological and microbiological findings. Results:
We found an increase in certain types of NIs, and stability in the infection rate for many other organisms, which may be due
to improved infection control practices during COVID. This information will lead to a better understanding of infection control
practices in the future, and will better guide clinical decision making. Conclusion: The strict and proper implementation of
infection control protocols during the COVID-19 outbreak has reduced the rate of Nls. It has been evident that NIs can be
minimized by creating a positive attitude, improving awareness and staff hygiene practices and behaviours, and the provision
of facilities to comply with the of infection control protocols’ standards.
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INTRODUCTION number of patients all over the world experience

A new coronavirus emerged at the end of 2019,
now named Severe Acute Respiratory Syndrome
Coronavirus 2 (SARS-Cov-2). The outbreak of this
relatively new species was soon declared to be a
pandemic by the World Health Organization on
11" March 2020, called the Coronavirus Disease
2019 (COVID-19). The first case of COVID-19
infection was reported from Karachi on February
26, 2020." Ziauddin University Hospital started
admitting COVID patients from April 2020.

The definition of a nosocomial infection is an
infection which develops 48 hours after admission
to the hospital, or within 48 hours after discharge,
and is an infection which, at the time of admission
to the hospital, was not incubating.?2 One of the
most common causes of mortality and morbidity
in hospitals are Nosocomial Infections (NIs),
affecting millions of patients globally.® A large

NlIs, with incidence rates ranging from 3.5 - 12
percent in the developed world, and 5.7 - 19.1
percent in middle- and lower-income countries.*
The prevalence of NlIs in a recent study in Pakistan
was reported as 29.3% in Karachi in 2008° and
27% in Rawalpindi in 2016°, which is higher than
the global average.

A rising infections rate leads to a prolongation of
the stay in the hospital, disability in the long term,
an increasing resistance to antimicrobial agents,
and an increased mortality rate. The Nis with
the highest prevalence include urinary catheter-
associated urinary tract infections (UTls), central
line-associated infections of the bloodstream,
infections of surgical sites and ventilator-
associated pneumonias (VAP). Nosocomial
pathogens comprise viruses, bacteria and
fungi.” Additionally, the COVID-19 pandemic has
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increased general awareness of infection control
and prevention, and changed people’s way of life
and thinking.8 It is yet not clear how these infection
prevention practices have affected the incidence
and prevalence of NlIs. Furthermore, the speedy
and widespread outbreak of COVID-19 has been
very challenging for healthcare centers, and an
important issue related to this infectious disease
has been prevention and control of Nis.® Infection
control standards have been used For NI
prevention in health centers, including the proper
provision as well as distribution of sterilized and
infection-prevention equipment, triage strategies,
congestion reduction, reorganization of wards,
attention to environmental health, and the
training of personnel regarding the enforcement
of standard precautions like safety of injections,
hand washing techniques, and proper personal
protective equipment (PPE).1°

OBJECTIVE

Evaluation of the role of the COVID-19 pandemic
in the prevalence of Nis in patients admitted to
the Ziauddin University Hospital, Clifton Campus,
Karachi. This study was conducted to evaluate
the impact of COVID-19 on the NI rate, due to a
lack of studies from Pakistan on this important
aspect.

OPERATIONAL DEFINITIONS

e Nosocomial Infection (NI): NI occurs 48-72
hours post-admission to health care units; the
infection is not in the incubation period and
non-existent at the time of admission to the
hospital

e Hospital Acquired Pneumonia (HAP): Also
known as nosocomial pneumonia, it is a lower
respiratory infection that was not present or
incubationg at the time of admission to the
health-care unit, clinically presents after 48
hours or more after hospitalization

e Blood stream Infection (BSI): An infectious
disease in which viable bacterial or
fungal microorganisms are present in the
bloodstream (shown later by the positivity
of at least one blood culture), causing an
inflammatory reaction in which laboratory,
hemodynamic and other clinical parameters
are altered.

e Surgical Site Infection (SSI): is an infection
that occurs after an invasive surgical
procedure in the incision site

e Catheter-Associated Nis

* -Ventilator Associated Pneumonia (VAP): A
pneumonia which occurs more than two days
after endotracheal intubation.

* -Central Line Associated Bloodtream
Infection (CLABSI): is a primary bloodstream
infection (there is no other nidus of infection),
which develops in a patient with a central line
in place within the two-day period before the
onset of the BSI, and is not related to infection
at another site.

* -Catheter Associated Urinary Tract
Infection (CAUTI): a urinary tract infection
which occurs after placement of an indwelling
urinary catheter

MATERIAL & METHODS

This observational retrospective cross-sectional
study was conducted at the Ziauddin University
Hospital, Clifton Campus, Karachi during Pre-
COVID: Feb 1, 2019 - Jan 31, 2019 and Post-
COVID: May 1 2020- Apr 30, 2021. All inpatients
with Nls fulfilling the inclusion criteria admitted in
Dr Ziauddin Hospital Clifton at the above dates
were included in the study.

Inclusion Criteria

All patients fulfilling the criteria and having a chart
diagnosis for different Nls, including Ventilator-
Associated Events (VAEs), HAP, BSI, UTI, CLABSI,
CAUTI, SSI and others

Age above 18 years

Exclusion Criteria
* Patients whose data was incomplete
e Patients with age less than 18 years

This data collected included positive culture
reports including the site of the culture (blood,
urine, tracheal aspirate, wound site, catheter
related), organism type, and colony count.
Medical records were thereafter reviewed for
basic demographic and clinical data, for the
type(s) and duration of antibiotics used, use of
ionotropes, and Chest X ray findings.
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Ethical Review The authors received approval from
the Ethical review Committee (3930621 MAPUL)
of the hospital. As this was a retrospective review
of medical data, written informed consent was
waived. Data was entered in the SPSS version 20.

RESULTS

After assessing the basic demographic data, the
presence of different NIs was assessed before
and after the COVID era.

The table below summarizes the results.

CLABSI:
Positive Negative Total
Pre COVID 11 (36.7%) 19 (63.3%) 30
Post COVID = 26 (32.5%) @ 54 (67.5%) 80
Total 37 73 110
CAUTI:
Positive Negative Total
Pre COVID 8 (26.7%) 22 (73.3%) 30
Post COVID = 17 (21.3%) 63 (78.8%) 80
Total 25 85 110
Surgical Site Infection
Positive Negative Total
Pre COVID 3 (10%) 27 (90%) 30
Post COVID 12 (15%) 68 (85%) 80
Total 15 95 110
VAP
COVID Positive Negative Total
Pre COVID 6 (20%) 24 (80%) 30
Post COVID 12 (15%) 68 (85%) 80
Total 18 92 110

VENT Associated Events

Positive Negative Total
Pre COVID 2 (6.7%) 28 (93.3%) 30
Post COVID = 13 (16.3%) 67 (83.3%) 80
Total 15 95 110

Next, the growth of different organisms was
assessed.

First was Klebsiella.... in the pre-COVID era,
40% growth of Klebsiella was noted whereas
this reduced to 15% in the post COVID era. The

growth of Acinetobacter also decreased from
33% to 16%. Similarly, the growth of Serratia
also declined from 16% to zero. The growth of
Pseudomonas Stutzeri, Carbapenem resistant
Enterobacter and MRSA also became zero. The
growth of Enterococcus declined from 20 to 15%.
The growth of Proteus Mirabilis decreased from
6.7 to 3.8%. The prevalence of Pseudomonas
Aeroginosa and E.coli decreased from 23%
to 18%. The growth of Burkholderia Cepacia
decreased from 3.3 to 1.3%. Stenotrophomonas
Maltophilia’s prevalence also decreased from 6.7
to 3.8%.

However, the growth of Coagulase Negative
staphylococcus increased from 20% to 31%. The
growth of Candida Tropicalis increased from 0 to
10% in the post COVID times. Similarly, the growth
of Candida Albicans also increased from 3.3 to
16.3%. The growth of Streptococcus D increased
from zero to 17.5%. The growth of Enterobacter
also increased from 0 to 16.3%. The growth of
Bacillus species increased from 0 to 3.8%. The
growth of Morganella Morgani, mould Aspergillus
flavus and Aeromonas hydrophillia also increased
from 0 to 1.3%.

DISCUSSION

This study was aimed at evaluating the impact of
COVID-19 on the Nl rate, due to a lack of studies
from Pakistan on this important aspect.

As seen from the results above, we can conclude
that the prevalence of ventilator associated
events and surgical site infections increased
during the era of COVID-19. Ventilator associated
events increased from 6% to around 16%. Similar
studies were also conducted in other countries.
For instance, one study conducted in Tehran also
concluded that the commonest type of NI in 66%
of patients was ventilator-associated pneumonia /
events (VAE). Acinetobacter baumannii, Klebsiella
pneumoniae and Pseudomonas aeruginosa,
respectively were the coomonest microorganisms
causing pneumonia.’ A higher SSI rate is noted
in the developing world, for which the reasons
include operating room congestion, unnecessary
use of antimicrobial, and poor hand hygiene.'
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In our study, we see that the growth of specific
organisms increased during the COVID era.
These organisms include Coagulase negative
Staphylococcus, Candida  Albicans and
Tropicalis, Streptococcus D, Enterobacter,
Bacillus, Morganella Morgani, mould Aspergillus
flavus and Aeromonas hydrophillia. There
was a decrease in the growth of the rest of the
organisms. There was also a decrease in the
prevalence of CLABSI and CAUTI. The decrease
in CAUTI correlates with another study done
by Meddings et al.”® Various other studies also
showed a reduction in CLABSI.™

This relatively stable NI rate has also been
noted in other studies, for instance in one study
conducted in Singapore, and this could be due
to increased infection prevention and control
measures at the time of the COVID-19 outbreak.
Improved precautions, like better hand hygiene
practices greatly reduces the transmission of Nls
between patients.’® A study conducted in New
York revealed a lower incidence of Nis after the
application of contact precautions.’ During the
COVID-19 outbreak, infection control standards
include identifying and isolating infected patients
and personnel, contact, droplet, and aerial
precautions, and finally, eliminating the infections
by wusing antimicrobial agents. Moreover,
increasing awareness is one of the most effective
ways in fighting NlIs, and the infections rate will
decrease by using appropriate and effective
infection control methods, and by continuing
education and increasing awareness of Nis.!”

The implementation of stringent public health
measures inadvertently affects health care
systems, and this has undoubtedly been crucial
for controlling COVID-19. Moreover, the fear of
getting an infection in health-care centers, and
stay-at-home and work from home instructions
and methods have also prevent people from
going to the hospitals unnecessarily.®

LIMITATIONS

A possible limitation was the time when the
study was conducted, in the early months of the
COVID-19 pandemic, when strict health protocols
were observed, therefore the risk of NIs was

greatly reduced.

CONCLUSION

The strict and proper implementation of infection
control protocols during the COVID-19 outbreak
has reduced the rate of NIs. It has been evident
that NIs can be minimized by creating a positive
attitude, improving awareness and staff hygiene
practices and behaviours, and the provision of
facilities to comply with the of infection control
protocols’ standards.

Copyright© 15 Apr, 2023.

REFERENCES

1. Khadijah Abid, Yashfika Abdul Bari, Maryam Younas,
Sehar Tahir Javaid, Abira Imran. Progress of COVID-19
Epidemic in Pakistan. Asia Pac J Public Health. 2020
May; 32(4): 154-156. Published online 2020 May
19. doi: 10.1177/1010539520927259

2. Ferrer M, Valencia M, Torres A. Management of
Ventilator associated pneumonia. In: Vincent JL.
2008 Year Book of Intensive Care and Emergency
Medicine. Verlag Berlin Heidelberg: Springer, 2008;
p.353-64.

3. Benedetta Allegranzi, Sepideh Bagheri Nejad, Chris-
tophe Combescure, Wilco Graafmans, Homa At-
tar, Liam Donaldson, Didier Pittet. Burden of endemic
health-care-associated infection in developing coun-
tries: systematic review and meta-analysis. Lan-
cet 2011;377:228-241

4. Bagheri Nejad S, Allegranzi B, Syed SB, Ellis B, Pittet
D. Health-care-associated infection in Africa: A
systematic review. Bull World Health Organ 2011;
89:757-765.

5. Jan Muhammad Shaikh, Bikha Ram Devrajani, Syed
Zulfiquar Ali Shah, Tauseefullah Akhund, Ishrat Bibi.
Frequency, pattern and etiology of nosocomial
infection in intensive care unit: An experience at a
tertiary care hospital. J Ayub Med Coll Abbottabad
2008; 20(4):37-40.

6. Shamas pervaiz, Muhammad Shoaib, Kausar Izhar,
et al. Determination of current trend of nosocomial
infections in ICU of Benazir Bhutto Hospital
Rawalpindi, Pakistan. International Research Journal
of Pharmaceutical Sciences. 2016; 7: 001-007.

7. Hassan Ahmed Khan, Fatima Kanwal Baig, Riffat
Mehboob. Nosocomial infections: Epidemiology,
prevention, control and surveillance. http://dx.doi.
org/10.1016/j.apjtb.2017.01.019

725

Professional Med J 2023;30(06):722-726.



Post-COVID 19 Pandemic

5

8.

10.

11.

12.

13.

Na Zhu, Dingyu Zhang, Wenling Wang , et al, China
Novel Coronavirus Investigating and Research
Team. A novel coronavirus from patients with
pneumonia in China, 2019. N Eng/ J Med 2020;
382:727-733.

Maryam Jabarpour,” Mahlagha Dehghan? Giti
Afsharipour,’ Elham Hajipour Abaee," Parvin Mangolian
Shahrbabaki,? Mehdi Ahmadinejad,® and Mahboobeh
Maazallah The Impact of COVID-19 Outbreak on
Nosocomial Infection Rate: A Case of Iran. Canadian
Journal of Infectious Diseases and Medical Microbiology
Volume 2021, Article ID 6650920, 6 pages https://doi.
org/10.1155/2021/6650920

7. Lu D., Wang H., Yu R,, Yang H., Zhao Y. Integrated
infection control strategy to minimize nosocomial
infection of coronavirus disease 2019 among ENT
healthcare workers. Journal of Hospital Infection. 2020;
104(4):p. 454. doi: 10.1016/j.jhin.2020.02.018

Mohammadnejad E, Manshadi SAD, Mohammadi
MTB, Abdollai A, Seifi A, Salehi MR, Gheshlagh RG.
Prevalence of nosocomial infections in Covid-19
patients admitted to the intensive care unit of Imam
Khomeini complex hospital in Tehran. Iran J Microbiol.
2021 Dec; 13(6):764-768. doi: 10.18502/ijm.v13i6.8075.
PMID: 35222853; PMCID: PMC8816705.

Alp E, Elmali F, Ersoy S, Kucuk C, Doganay M. Incidence
and risk factors of surgical site infection in general
surgery in a developing country. Surgery today. 2014
Apr; 44:685-9.

Meddings J, Rogers MA, Krein SL, Fakih MG, Olmsted
RN, Saint S. Reducing unnecessary urinary catheter
use and other strategies to prevent catheter-
associated urinary tract infection: An integrative
review. BMJ quality & safety. 2014 Apr 1; 23(4):277-89.

14.

15.

16.

17.

18.

Jabarpour M, Dehghan M, Afsharipour G, Hajipour
Abaee E, Mangolian Shahrbabaki P Ahmadinejad M,
Maazallahi M. The impact of COVID-19 outbreak on
nosocomial infection rate: A case of Iran. Canadian
Journal of Infectious Diseases and Medical Microbiology.
2021 Feb 25; 2021:1-6.

Ong CC, Farhanah S, Linn KZ, Tang YW, Poon CY, Lim
AY, Tan HR, Binte Hamed NH, Huan X, Puah SH, Ho BC.
Nosocomial infections among COVID-19 patients:
An analysis of intensive care unit surveillance data.
Antimicrobial Resistance & Infection Control. 2021 Dec;
10(1):1-5.

Mangini E, Segal-Maurer S, Burns J, Avicolli A, Urban
C, Mariano N, Grenner L, Rosenberg C, Rahal JJ.
Impact of contact and droplet precautions on the
incidence of hospital-acquired methicillin-resistant
Staphylococcus aureus infection. Infection Control &
Hospital Epidemiology. 2007 Nov; 28(11):1261-6.

Ghanbary M. S. M., Farazi A., Khorsandy M., Eshrati B.
The survey of knowledge, self-efficacy and practice
of nurses in standard precautions to prevent
nosocomial infections in hospitals of Arak University
of Medical Sciences. Journal of Arak University of
Medical Sciences. 2013; 16(76):45-54.

Metzler B., Siostrzonek P, Binder R. K., Bauer A.,
Reinstadler S. J. Decline of acute coronary syndrome
admissions in Austria since the outbreak of
COVID-19: The pandemic response causes cardiac
collateral damage. European Heart Journal. 2020;
41(19):1852-1853. doi: 10.1093/eurheartj/ehaa314.

AUTHORSHIP AND CONTRIBUTION DECLARATION

No. Author(s) Full Name Contribution to the paper Author(s) Signature

1 Mahvesh Mahmud Final Deaft of manuscript. ] /\K-A’("’"m;j

2  Ashok Kumar Critical revision of the article. A
e

3 Mariam Ali Data analysis. )
maviam file

4  Sareema Eman Akhtar Data acquisition. O

5  Saad Shakil Data acquisition. 3 Makid

6 Maryam Anwar

Wrote first draft of manuscript.

Professional Med J 2023;30(06):722-726.

726



