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Courtesy : Waqar Ahmed, Paediatric Infectious Disease Fellow, Aga
Khan University, Karachi, Pakistan

8 Years old/M, with recurrent chest infections since last one month. On
examination decrease air entry on right side, having dull percussion note and
audible crepts.
CT showing large multilobulated soft tissue density with internal cystic areas
involving the right lung lower lobe. Size of the largest cyst measures
approximately 18 x 18 mm. There is evidence of direct arterial supply of this
lesion from thoracic aorta. In view of the patient's age, history and the direct
arterial systemic supply, findings are likely representing hybrid lesion of
congenital cystic adenomatoid malformation with pulmonary sequestration.

*A1&A2 ( Coronal view ), *B ( Axial view ), *C ( Sagittal view )

Note: Definitive treatment for congenital cystic adenomatoid malformation is
complete surgical excision of affected lobe or lobes.
Ref: Rosado-de-Christenson ML, Stocker JT. Congenital cystic adenomatoid malformation.
Radiographics. 1991 Sep;11(5):865-86.
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GUEST EDITORIAL

Severe Acute Respiratory Syndrome Coronavirus 2 (SARS-
CoV-2)  presents with either organ dysfunction in children, or
as a sepsis and/or respiratory failure or a hyper inflammatory
shock syndrome. The numbers and literature on coronavirus
disease 2019 (COVID-19) disease caused by the novel SARS-
CoV-2 has grown at an unprecedented pace. Thankfully, the
disease affects a lesser proportion of children (1.7–2%) of
overall worldwide COVID-19 reported cases,1  however, having
said that, the potential for critical illness in children remains.
Shekerdemian LS and colleagues in their case series have
identified severe critical COVID- 19–related illnesses associated
with primary SARS-CoV-2 infection and findings consistent
with a phenotype of pediatric sepsis and/or septic shock.2

Children have presented with a myriad of symptomatology,
including severe COVID-19 myocardial dysfunction, pediatric
acute respiratory distress syndrome (PARDS), altered mental
status, and/or multiple organ dysfunction syndrome3,4 resembling
atypical Kawasaki disease, or a Kawasaki-shock, and/or a toxic
shock syndrome. A terminology Pediatric Inflammatory
Multisystem Syndrome Temporally associated with Severe
acute respiratory syndrome coronavirus 2 infection (PIMS-TS)
or Multisystem Inflammatory Syndrome in Children (MIS-C)
has been used to define this clinical presentation in children.3

Since the syndrome shares many features with pediatric sepsis,
applicability of the Surviving Sepsis Campaign (SSC) guidelines
to manage the same remains an important question. Also,
whether organ dysfunctions triggered by severe acute respiratory
syndrome coronavirus 2 (SARS-CoV- 2) should be attributed
as a phenotype of pediatric sepsis or septic shock yet needs to
be answered.

The incidence of non-COVID-19 sepsis continues to rise whilst
COVID-19 and PIMS-TS/MIS-C have rightly garnered clinician
attention; the increasing cases of non-COVID sepsis can therefore
not be overlooked. Furthermore, overwhelmed local resources
and fear to seek medical attention with reduced access to
vaccinations in the current COVID-19 times adds to further
sepsis related morbidity not only globally, but manifold in a
resource limited setting like ours.

Prompt recognition of sepsis remains the first step towards
management regardless of it being associated or not with
COVID-19. The same has been reinforced as part of the
Surviving Sepsis Campaign (SSC) International Guidelines for
the Management of Septic Shock and Sepsis-associated Organ

Dysfunction in Children.4 The SSC taskforce concludes that
care for COVID-19 sepsis should primarily follow management
principles of other causes of pediatric sepsis. Weiss et al4

succinctly elaborated and contrasted characteristics of COVID-
 19 sepsis, PIMS-TS/MIS-C, and non-COVID-19 sepsis. They
highlight that hypoxemia and myocardial dysfunction being
the commoner of the presentation in children presenting with
MIS-C/PIMS- TS warrant earlier recognition and management
in patients with COVID-19 sepsis.

The authors emphasize the significance of addressing the non-
 COVID-19 illness; the management essentials stay the same,
regardless. They also encourage to obtaining cultures and start
empiric antibiotics until bacterial cultures return negative in
patients with suspected COVID-19 sepsis. Having said that,
one must remain cognizant on not missing out a treatable co-
infection. We suggest seeking consultation with infectious
disease team and other specialties to determine the best current
approach to management of a child where there may be
diagnostic dilemma with regards to COVID-19 caused sepsis
or otherwise.
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 Abstract

Objectives
To determine the trend of COVID-19 cases, the effects of the
interventions done to limit the spread of coronavirus and
outcomes achieved during COVID-19 pandemic at Rawalpindi
city.

Subjects & Methods
A cross-sectional study was conducted at four tertiary care
hospitals (Holy Family Hospital, Benazir Bhutto Hospital,
District Head Quarters Hospital & Rawalpindi Institute of
Urology & Transplantation) and two field hospital established
on emergency basis through consecutive sampling. The data
was gathered from mid-March till first week of July 2020
regarding their management (oxygen supply or placement on
ventilators) and mortality. The data was analyzed by SPSS
version 25.0.

Results
28,208 study subjects presented with coronavirus associated
symptoms and screened at filter clinics established in tertiary
care and field hospitals affiliated and managed by Rawalpindi
Medical University. Out of 4,106 suspected cases, 2119 were
found to have confirmed COVID-19. Adequate number of beds
and equipment including ventilators and oxygen cylinders were
arranged in phases to tackle with patient burden as medical
interventions. Lock down imposition constituted non-
pharmacological intervention. Total 357 deaths were reported
with highest frequency (65.3%) of males. Initially people were
asymptomatic and stable but later were reported with severe
symptoms of COVID-19. Peak of cases were detected about
10-14 days after lockdown lifting and Eid Festival.

Conclusion
Medical as well as non-medical interventions seemed to be
quite effective in limiting the spread of COVID-19.

Keywords
COVID-19, trends, interventions, outcomes, ventilators,
lockdown, social distancing, hand sanitization.

Introduction
SARS-Cov-2 is an extremely pathogenic coronavirus following
SARS-CoV and MERS-CoV with alarming fatalities.1 Currently
10 million COVID-19 cases are reported globally with
approximately 529,113 deaths and 6,297,610 recoveries.2 About
103,722 active cases are registered in Pakistan as of 4th July
2020 and among them 2,479 are diagnosed with critical illness.1

Pakistan initially encountered this challenging outbreak owing
to human mobility across the borders specifically those of China
and Iran that were labeled as epicenters for this havoc.3

World Health Organization reported exceedingly high risk of
mortality and morbidity amid COVID-19 pandemic across the
globe.4 Contagiousness and rapid spread are the basis for tagging
COVID-19 as Public Health Emergency of International
Concern.5 High risk to this novel infection is primarily attributed
to absence of immunity to SARS-CoV-2.6 Elders, pregnant
women and immuno-comprised individuals are more susceptible
with mean incubation period of 3-7 days.7 Fever, dry cough,
sore throat, body aches, diarrhea, nausea and vomiting are
common symptoms.8 Severe cases may suffer from respiratory
distress, septic shock, coagulopathy and metabolic acidosis.9

Diverse interventions imposed amid COVID-19 pandemic
across the globe were social distancing, use of personal protective
equipment, closure of educational institutes and restricted
gatherings.10  Government’s interventions like early lockdown
lifting keeping in view its unfavorable socioeconomic impact
also contributed somewhat to escalation of cases.7 Pakistani
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citizens are more prone to COVID-19 infection due to their
socio-cultural attributes.11 About 80% of our people are mildly
infected and only 4.7% required intensive care.12 Moreover,
with only 0.75% GDP allocation to health sector, there was
anticipated difficulty in dealing with expected devastating health
outcomes of novel coronavirus.13

The present study is therefore intended to determine the trends
of COVID-19 experienced among patients and suspects visiting
tertiary care and field hospitals managed and affiliated with
Rawalpindi Medical University, the interventions done to
mitigate this calamity and the resultant health outcomes. This
research would really provide valuable insights to our policy
makers and strategic planners for appropriate interposition and
efficient healthcare management to cope up with this novel disease.

Subjects & Methods
A cross-sectional study was conducted at four tertiary care
hospitals namely Holy Family Hospital (HFH), Benazir Bhutto
Hospital (BBH), District Head Quarters Hospital (DHQ),
Rawalpindi Institute of Urology & Transplantation (RIU&T)
was collected through consecutive sampling. The data was also
accumulated from Sports Complex Field Hospital (SCFH) that
was established on emergency basis and Red Crescent Hospital
(RCH) purposely transformed to deal with burden of COVID-
19 regarding the number of COVID-19 patients reported on
daily basis from mid-March till first week of July 2020 along
with the data with respect to their management (oxygen supply
or placement on ventilators) and mortality. The data was analyzed
by using SPSS version 25.0 to delineate the trend of COVID-
19, measures taken to arrest its rapid spread and health outcomes
charted out at Rawalpindi city.

Results
Rawalpindi Medical University was set in action beforehand
to manage the anticipated patient burden of COVID-19. Ample
planning was done in phases pertinent to pharmacological
interventions like adequate beds arrangement in general ward and
isolation rooms along with sufficient oxygen supply and ventilators
amid COVID-19 pandemic as shown below in Figure 1.

About 28,208 study subjects presented with symptoms suggestive
of coronavirus infection and screened at flu filter clinics
established in Allied Hospitals of Rawalpindi Medical University
amid COVID-19 pandemic. About 4,106 were suspects and
2,119 constituted confirmed cases as depicted below in Table 1.

First peak of COVID-19 was noted on 11th May, 2020 when
there was increased risk of viral transmission due to continued
social gatherings and violation of Standard Operating Procedures
(SOPs).  Initially people were asymptomatic or mildly infected
but severe cases were reported with the passage of time. A
lockdown was imposed in Punjab on the 25th March 2020 that
resulted in gradual rise of cases as shown below in Figure 2.

Cases were limited to imported cases initially from the Iranian
border and international flights, gradually disease spread into

Fig 1. Phases of COVID-19 healthcare planning by
Rawalpindi Medical University / Allied Hospitals

Table 1: Patient burden in Allied Hospitals of Rawalpindi
Medical University

Hospitals Patients Total Total Confirmed
visiting flu suspected confirmed admitted
filter clinic cases

BBH 21661 2677 985 39

HFH 4413 1063 491 11

RIU&T 00 00 1093 50

DHQH 2134 366 126 00

SCFH 00 00 00 00

RCH 00 00 170 02

Total 28,208 4,106 2,119 102

BBH- Benazir Bhutto Hospital, HFH- Holy Family Hospital,
RIU&T- Rawalpindi Institute of Urology & Transplantation,
DHQH- Distric Head Quarters Hospital, SCFH- Sports Complex
Field Hospital, RCH- Red Crescent Hospital

Fig 2. COVID-19 scenario in association with lockdown at
Rawalpindi
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community and also in four provinces resulting increase number
of infected cases.

First trough was due to the new policy of home isolation,
introduced by the health department. After which only
symptomatic and serious infected cases, were admitted to the
hospitals, rest were isolated at home. This policy lessened the
hospital cases as shown in Figure 2.

Second peak followed the Eid holidays and lockdown lifting.
Exactly after 10 days of Eid, the cases started rising, especially
oxygen dependent cases (Shaded Yellow) with little rise in
ventilated cases (Shaded Red). This trend continued to raise
leading to the highest peak from the 10th to 18th June 2020. This
trend followed the natural history pattern of COVID-19 disease.

After 15 days, most of the cases started recovering, some
unfortunately died, following the natural course of COVID-19
disease and the second trough started. The reason for the second
trough was that maximum urban population had been exposed
at one given point of time on Eid and is now in the recovery
phase. New cases decreased because the unexposed population
had decreased. As maximum population of urban areas is
exposed, incubation period and natural course of the disease
has completed, so the trend of admitted patients started coming
down.

Of the total 357 deaths reported in RMU affiliated Allied
Hospitals due to COVID-19, 65.3% (233) were males while
34.7% (124) were females. The case fatality rate (CFR) was
reported to be 16.8% with maximum fatalities reported from
12th – 18th June 2020 as shown below in Figure 3.

Out of total 357 deaths registered till 2nd July 2020, highest
number was verified from Benazir Bhutto Hospital (BBH) as
reflected in Table 2.

Discussion
Pakistan has always been susceptible to alarming consequences
of national epidemics.14 COVID-19 outbreak has led the
concerned authorities to take meticulous steps like provision
of testing kits, quarantine facilities, health education and
lockdown imposition likewise other international jurisdiction.15

Coronavirus infected cases surged exponentially in Pakistan
after lifting of lockdown during May 2020. WHO recommended
Government of Pakistan to re-impose strict and intermittent
lockdown preferably in areas with increased number of cases
to limit the spread of coronavirus.16 When COVID-19 began
encompassing the most regions of the world and declared as
pandemic by World Health Organization on 11th March 2020,
countries were called on to take rigorous action to halt the rapid
spread of coronavirus.17 COVID19 was initially limited to those
returning Pakistan from other countries but ultimately it
disseminated to all the provinces. However, there was gradual
rise in COVID-19 cases following lockdown in Punjab on 25th

March 2020. Rapid proliferation of coronavirus and mounting
of cases was observed around 3-10 days after the lifting of
restrictions just ahead of Muslim festival (Eid-ul-Fitr) by the
end of May 2020. Eid shopping and social gatherings contributed
to booming. Lockdown was also imposed in France amid
COVID-19 pandemic. People became aware of mode of
transmission and course of this disease with the passage of
time, so they started adopting precautionary measures like hand
washing, use of mask, careful attitude while coughing and
sneezing and social distancing.

Basic reproduction number (R0) was calculated to be 3.3 in
France at the beginning of outbreak before lockdown. After
lockdown, effective reproduction number (Re = 0.47) was
computed to be drastically low thus reflecting very little risk
of uncontrolled second wave.18 This low Re value is suggestive
of restriction efficiency in suppressing the contact, hence leading
to mitigation of infectious cases. Due to contagiousness of
covid-19, apart from other precautions, lockdown wherever
inflicted is determined to be beneficial in limiting the expansion
of disease.

Initially during COVID-19 outbreak, basic reproduction number
(R0) in Wuhan city of China was calculated to be 2.24 to 3.58
with mean of 2.91.19 Similarly mean R0 in China on reviewing
the results of twelve different researches was found to be 3.28
during January 2019, thus illustrating the risk of infection to
more persons from one infected individual. This was the time
when epidemic in China was at the peak and increased mortalities
were reported per day.20 An Iranian research by Sahafizadeh E
et al revealed higher virus reproduction number (4.29) during
initial phase of outbreak but later reduced to 2.37 over a period
of two months following non-pharmacological interventions
including institutional closure.21 Recently Imperial College of
London has predicted that COVID-19 pandemic is in declining
phase at Pakistan with effective reproduction number (Rt) of

Table 2: Hospital wise data of COVID-19 mortalities

Hospitals BBH HFH RIU & T DHQ RCH

Deaths 163 106 79 06 03
(45%) (30%) (22%) (2%) (1%)

Fig 3. COVID related deaths reported from 16th March-
2nd July 2020 at RMU affiliated teaching hospitals.
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0.74. On reviewing the global virus reproduction numbers, it
became evident that only four countries (Spain, Italy, Canada
& Netherlands) has Rt lower than Pakistan. On the other hand,
some Asian country including India and Bangladesh had higher
Rt as compared to that of Pakistan. The lower virus reproduction
number at Pakistan was attributed to the smart lockdown strategy
of the state and sealing of hotspots.22 Still there is need to
continue with precautionary measures for sustained control of
epidemic.

In our research, peak of COVID-19 cases in real life scenario
at Rawalpindi hospitals are seen around 10th – 18th June 2020
that is about 2 weeks after lifting of lockdown and Eid festival.
As majority of our urban population is now exposed to this
dreadful virus, so down trend of cases is mainly attributed to
completion of incubation period and natural course of disease.
Another national research carried out to predict the extent of
COVID-19 infection in Pakistan by using SIR model revealed
average R0 equivalent to 2.65 that was basically calculated from
data of February – March 2020 retrieved from National Institute
of Health (NIH) Islamabad. This figure portrayed that
approximately 90% of our population would likely be infected
with coronavirus with expected peak of outbreak on 26th May
and 24th June 2020.23 Likewise our study, no peak wave is
predicted in this NIH data based research from June onwards.
COVID-19 epidemic control and non-occurrence of second
wave might be predicted due to less testing or home isolation
of the people. However, R0 should preferably be calculated at
this moment when the first peak has passed to grasp the true
picture.

Adjusted reproduction number (R0) for COVID-19 in Bangladesh
from March to May 2020 was estimated to be 1.62 suggestive
of exponential increase in the cases. This research recommended
for application of stringent precautions to limit the spread of
horrible virus.24 Likewise China, mean R0 in Korea was also
computed to be 3.50, thus reflecting high infectivity rate.25

Ideally virus reproduction number should be below 1.24 The
placement of rigorous control measures should therefore be
prioritized by concerned authorities for reduced infectivity and
containment of virus.

Limitations
As disease did not spread right from the beginning of epidemic,
so only the people imported from other countries were infected.
Moreover, admission of even asymptomatic or suspected citizens
in the hospital also resulted in rise of hospital cases. Some
symptomatic people isolated at home and so not enumerated.

Conclusion & Recommendations
Medical as well as non-medical maneuvers helped a great deal
in reduction of COVID-19 cases in Pakistan.  The second peak
of COVID-19 can best be avoided by strict adherence to and
legal implementation of Standard Operating Procedures.
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Abstract

Background
Globally resistance to azoles is increasingly being recognized
and reported in Aspergillus species isolated from environment.
Major risk factor for this resistance is the use of azole and
related compounds as fungicides in the agriculture. Data from
Pakistan in this regard is not available and is needed.

Objective
This study aimed to estimate azole resistance in Aspergillus
species isolated from soil specimens.

Methods
Soil specimens were collected from four cities of Pakistan and
was cultured by dissolving in normal saline and further
inoculation on azole resistance screening agar. Aspergillus
species was identified using conventional method. Screening
plates were incubated and interpreted using recommended
methodology.

Results
Twenty-five soil specimens were screened, and all grew
Aspergillus species. Aspergillus niger grew in 24/25 specimens.
Azole resistance could not be detected in any of these specimens.

Conclusion
Triazole resistance was not detected amongst environmental
Aspergillus isolates from Pakistan. This small study provides
baseline for further large scale studies in Pakistan.

Background
Aspergillus species is an important pathogen in
immunocompromised patients with a wide disease spectrum
requiring systemic antifungal therapy.1 Azoles are the drug of
choice for Aspergillus; however, azole resistance is increasingly
recognized in Aspergillus disease and has been reported
worldwide.1 Recent data from Asia reports 1.7% resistance rate
to azoles in clinical Aspergillus strains with concomitant
treatment failure and poor outcomes.2 Acquired resistance in

Aspergillus species especially in A. fumigatus to azoles in
environmental isolates has been identified as a major public
health challenge. Major risk factor for this resistance has been
postulated to be use of azole and related compounds as fungicides
in the agriculture.1 These fungicides are structurally similar to
triazoles used in treatment of patients and hence lead to azole
resistance. In regions which are endemic for Aspergillus, more
than 90% of azole resistance in clinical aspergillosis could be
attributed to environmental route of resistance selection.3-5 This
is of great importance to an agricultural country like Pakistan.
However, resistance detection for Aspergillus species from
environment has not been conducted before in the country. It
has therefore also become imperative to determine the extent
of resistance not only in clinical but also in environmental
isolates as guidelines recommend using resistance in
environmental isolates to guide empirical therapy.6 This
knowledge is essential for clinicians to make informed decisions
in clinical management and also for policy makers to develop
prevention and control strategies.

Hence, in this study, we evaluated Aspergillus species isolated
from soil specimens for triazole resistance.

Materials and Methods
Collection of samples: Twenty-five soil specimens from four
cities of Pakistan (Karachi, Quetta, Muzaffargarh and Multan)
were collected during the month of August. These specimens
mainly included soil, leaves and other organic material from
gardens and agricultural fields.  To recover Aspergillus species
from soil, leaves, or other organic material, two grams of each
sample was suspended in 8 ml of normal saline and vortexed
rigorously. This suspension was allowed to settle and then re-
vortexed.7,8 Subsequently, 100 µl of this suspension was plated
on Sabouraud’s dextrose agar (SDA), and incubated at 37°C.
Aspergillus isolates were identified based on the colony
morphology and microscopic morphology.9

Azole resistance screening: Azole resistance was determined
using azole resistance screening agar by antifungal agar screening
method.8 Itraconazole, voriconazole and posaconazole, powders
from the Sigma-Aldrich Company (St. Louis, MO, USA) were
used to prepare the agar screening plates. Subsequently 50µl
was inoculated in each well of a four-well petri plate containing
Roswell Park Memorial Institute (RPMI) 1640 agar with 2%
glucose supplemented with itraconazole (4 mg/L), voriconazole
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(1 mg/L), and posaconazole (0.5 mg/L), and no antifungal
(positive-control well). Plates were incubated at 35°C and read
at 24, 48, and 72 h. The isolates were categorized as azole
susceptible if Aspergillus colonies were observed in the control
well with no growth in azole containing wells and azole-non-
susceptible if Aspergillus colonies were seen on both control
and azole containing wells. American Type Culture Collection
(ATCC) strains used as controls in the susceptibility testing
were Candida parapsilosis ATCC 22019, Candida krusei ATCC
6258 and A. flavus ATCC 204304. These isolates are triazole
susceptible, and were found susceptible according to the agar
screening method. As a resistant control, a known triazole
resistant Candida auris isolate, which was previously tested
by the Centers for Disease Control and prevention (CDC), was
tested which was found resistant to the triazoles on the agar
screening.

Results
25 samples of soil from different provinces of Pakistan were
included in the study. All specimens had growth of Aspergillus
species. Except for one, all soil specimens had growth of A.
niger. Six specimens had growth of A. flavus. One specimen
grew A. fumigatus. Four specimens had growth of two
Aspergillus species. One specimen grew three Aspergillus
species. Azole resistance was not detected in any of the
Aspergillus isolates based on the triazole antifungal agar
screening (Table 1).

Discussion
We examined itraconazole, voriconazole and posaconazole
susceptibility in a small number of soil specimens collected
from four cities of Pakistan, two from Punjab, one from
Baluchistan and one from Sindh province. Azole resistance
could not be detected in any of the environmental Aspergillus
isolate. We have previously screened and did not detect triazole
resistance in 114 clinically significant Aspergillus isolates.10

Although limited in numbers, our data can nevertheless serve
as baseline for future surveillance of triazole susceptibility in
environmental Aspergillus species in our country.
Data from several countries reports existence of azole resistant
Aspergil lus  isolates with ei ther  TR34/L98H or
TR46/Y121F/T289A mutations in both environmental and
clinical sources.11 Triazole resistance has been reported in 7 %
of 630 A. fumigatus isolates from India with TR34/L98H
mutation in the cyp51 gene. In this study, cross-resistance to
itraconazole, voriconazole and posaconazole, and to other six

Fig 1. Aspergillus niger isolate recovered from soil sample,
found susceptible to the triazoles on agar screening.
Itraconazole 4 mg/L in left quadrant, Voriconazole 1 mg/L
below and on the right, Posaconazole 0.5 mg/L. Growth
control is on the top quadrant.

Table 1: Susceptibility of the environmental isolates to
triazoles.

Sample Location Aspergillus spp. Susceptiblity
no. (n=25) to

Itraconazole,
Voriconazole,
Posaconazole

1 Karachi A. niger Susceptible
2 Karachi A. niger Susceptible
3 Karachi A. niger Susceptible
4 Karachi A. niger Susceptible
5 Karachi A. niger Susceptible
6 Karachi A. niger Susceptible
7 Karachi A. niger Susceptible
8 Karachi A. niger Susceptible
9 Karachi A. niger Susceptible
10 Karachi A. flavus Susceptible
11 Multan A. niger,  A. flavus Susceptible
12 Multan A. niger,  A. flavus Susceptible
13 Multan A. niger,  A. flavus Susceptible
14 Multan A. niger,  A. flavus Susceptible
15 Multan A. niger Susceptible
16 Quetta A. niger  Susceptible
17 Quetta A. niger  Susceptible
18 Quetta A. niger  Susceptible
19 Quetta A. niger Susceptible
20 Quetta A. niger,  A. flavus,

A. fumigatus Susceptible
21 Muzaffargarh A. niger Susceptible
22 Muzaffargarh A. niger Susceptible
23 Muzaffargarh A. niger Susceptible
24 Muzaffargarh A. niger Susceptible
25 Muzaffargarh A. niger Susceptible
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triazole fungicides used in agriculture was observed.12 These
samples originated primarily from Northern India, some from
New Delhi which is close to Pakistan’s Punjab province.

A study from Iran conducted over a period of three years
reported a 6.6% prevalence of azole-resistant A. fumigatus in
clinical and environmental isolates amongst 213 clinical and
300 environmental isolates.13

Although this study has a small sample size, it is the first from
the country and provides a baseline data for future large studies.
Triazole resistance was not detected in this small study and
highlights the need for large scale investigation to include
increased sample size and geographical locations.

Conclusion
Triazole resistance was not detected amongst environmental
Aspergillus isolates from Pakistan.
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Abstract

Objective
To determine the frequency and outcome of Ventilator Associated
Pneumonia (VAP) in patients requiring mechanical ventilation
(MV) admitted at the Intensive Care Unit (ICU) of a tertiary
care  hospital in Pakistan.

Methods
This descriptive cross-sectional study was done at  Benazir
Bhutto Hospital Rawalpindi within a duration of 8 months from
April-2019 to Dec-2019. We included 150 adult patients of age
>20 years from ICU of hospital who were on MV for > 2 days.
The diagnosis of VAP was made according to the criteria given
by IDSA/ATS guidelines. The frequency, microbial spectrum
and outcomes of VAP patients were noted for each patient.

Results
Mean age of patients was 51.4±11.7 years. There were 107
(71.3%) male patients. VAP was diagnosed in 23 (15.3%)
patients, of which 09 (6.0%) patients developed early VAP
while 14 (9.3%) developed late VAP. Sepsis occurred in 08
(34.7%) VAP patients versus  22 (17.3%) in non-VAP patients
(p-value 0.05), tracheostomy was done in 4 (17.3%) VAP
patients versus  1 (0.78%) non-VAP patients (p-value <0.0001),
re-intubation done in  8 (34.7%) VAP patients versus 10 (7.8%)
non-VAP patients (p-value <0.0001). There was no significant
difference in mortality in VAP and non-VAP patients. Common
microbes causing VAP were P. aeruginosa isolated in 08 (34.7%)
patients, A. baumannii in 05 (21.7%), MRSA in 04 (17.3%)
patients.

Conclusion
Ventilator associated pneumonia is a serious and common
complication in patients who require prolonged ventilation.
VAP considerably increase the morbidity and mortality in
ventilated patients. In present study, P. aeruginosa, A.
baumannii and MRSA were microbes causing VAP in
ventilated patients.

Keywords
Ventilator a pneumonia, microbial spectrum.

Introduction
Patients who are admitted in Intensive Care Unit (ICU) are
always at a higher mortality risk, either due to complications
of primary illness or due to secondary complications that develop
during the hospital stay.1 Hospital Acquired Infections (HAIs)
are the commonest complications that occur during ICU stay.
HAIs occur in 27% of all critically ill patients and in up-to 86%
of mechanically ventilated patients.2, 3

Among the different forms of HAIs, the most important HAIs
in ICU is Ventilator Associated Pneumonia (VAP). VAP
considerably increases the length of hospital stay, duration of
Mechanical Ventilation MV, treatment cost, long term disability,
and mortality in these patients.4-6 VAP is typically defined as
the pneumonia diagnosed after 48 hours of starting MV.7 VAP
frequency varies from 5% to 40% in patients on MV for >2
days among different published studies. This variability varies
from country to country and the definition used to define VAP.7,8

VAP frequency is high in developing countries as compared to
modern world.9

Due to absence of country based surveillance systems in
Pakistan, the exact frequency of VAP and its associated
outcomes are not known. More-over little data is there
regarding the frequency and outcome of VAP from Pakistan.
The development of VAP care bundles has greatly helped to
reduce the frequency of VAP. The present study was conducted
to determine the frequency and outcomes of VAP in patients
requiring MV admitted in the ICU of a tertiary care hospital
in Pakistan.

Methods
This descriptive cross-sectional study was done in Benazir
Bhutto Hospital Rawalpindi within a duration of 8 months
from April-2019 to Dec-2019. We included 150 adult patients
of age >20 years from ICU of hospital who were on MV for
> 2 days. Patients admitted in ICU having pneumonia at the
time of admission and required MV during stay were excluded.
This study approval from hospital ERC was taken.
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The diagnosis of VAP was made according to the criteria given
by IDSA/ATS guidelines; duration of MV >2 days, fever >38°C,
leukocyte count >12,000 mm3, presence of purulent sections
on suctioning and pulmonary infiltrates on plain chest X-rays.
VAP was further divided into two categories; early VAP; if the
onset was after 2 days of intubation but was within 5 days of
intubation. Late VAP; if the onset was after 5 days of intubation.10

After confirmation endotracheal swabs were taken in sterile
containers were sent to hospital laboratory for confirmation
and determination of microbial spectrum of causing organisms.

The primary study objective was frequency and outcomes of
VAP patients. while microbial spectrum was secondary study
objective. The following criteria was used to diagnose acute
respiratory distress syndrome (ARDS); worsening of the
respiratory symptoms, development of bilateral opacities on
chest X-rays, and oxygenation impairment (PaO2 / FiO2 300
mmHg on PEEP or CPAP 5.0 cmH2O). Sepsis was diagnosed
on positive blood culture reports.

We used SPSS v25 software for data interpretation. Chi-square
test was applied to compare complications rate such as ARDS,
sepsis, pneumothorax, atelectasis, tracheostomy, re-intubation,
and mortality in VAP with non-VAP patients.

Results
Mean age of patients was 51.4±11.7 years. There were 107
(71.3%) male patients. Regarding presenting disease, 56 (37.3%)
patients were admitted with respiratory disorders, 39 (26.0%)
with cardiovascular, and 36 (24.0%) with neurologic disorders.
VAP was diagnosed in 23 (15.3%) patients, of which 09 (6.0%)
patients developed early VAP and remaining 14 (9.3%)
developed late VAP (Table 1).

There was significant difference in morbidity in VAP versus
non-VAP patients. Sepsis occurred in 08 (34.7%) VAP patients
versus in 22 (17.3%) non-VAP patients (p-value 0.05),
tracheostomy was needed in 4 (17.3%) VAP patients versus in
1 (0.78%) non-VAP patients (p-value <0.0001), re-intubation
was required in 8 (34.7%) VAP patients versus in 10 (7.8%)
non-VAP patients (p-value <0.0001). There was no significant
difference in mortality in VAP and non-VAP patients (p-value
0.24) (Table 2).

There were 18 (78.2%) patients for whom endotracheal swabs
were sent to the hospital laboratory for determination of microbial
spectrum. Most common microbes were P. aeruginosa,
diagnosed in 08 (34.7%) patients, A. baumannii in 05 (21.7%)
and MRSA in 04 (17.3%) patients. Other bacterial isolates were
K. pneumoniae, E. coli, S. aureus and H. influenzae (Table 3).

Discussion
VAP is reported to be the commonest HAI among intubated
patients which significantly increases the morbidity and mortality.

Table 2. Outcome of VAP Patients Compared with  non-
VAP Patients

VAP Non-VAP p-Value
(n=23)  (n=127)

ARDS 3 (13.0%) 05 (3.9%) 0.07
Sepsis 08 (34.7%) 22 (17.3%) 0.05
Pneumothorax 02 (8.6%) 05 (3.9%) 0.31
Atelectasis 07 (30.4%) 26 (20.4%) 0.28
Tracheostomy 04 (17.3%) 1 (0.78%) 0.0001
Re-Intubation 08 (34.7%) 10 (7.8%) <0.0001
Mortality 05 (23.8%) 16 (12.5%) 0.24

Table 3. Microbial Spectrum of Ventilator Associated
Pneumonia

Type of Specimen n=23 (%)

Endotracheal 18 (78.2%)
Expectorated 3 (13.0%)
Blood 2 (8.7%)

Bacterial Isolate
Pseudomonas aeruginosa 08 (34.7%)
Acinetobacter baumannii 05 (21.7%
MRSA 04 (17.3%)
Klebsiella pneumoniae 02 (8.6%)
Streptococcus pneumoniae 01 (4.3%)
Escherichia coli 01 (4.3%)
Haemophilus influenzae 01 (4.3%)
Non-specific 01 (4.3%)

MRSA= methicillin resistant staphylococcus aureus

Table 1. Demographic and Baseline Data of 150 ICU
Patients

Variables n=150 (100%)
Mean Age (Years) 51.4±11.7

Gender
Male 107 (71.3%)
Female 43 (28.7%)

Diagnosis on  Admission
Respiratory Disorders 56 (37.3%)
Cardiovascular Disease 39 (26.0%)
Neurologic Disorders 36 (24.0%)
Gastrointestinal Disorders 12 (8.0%)
Trauma 03 (2.0%)
Post-surgery 04 (2.6%)

VAP 23 (15.3%)
Early VAP 09 (6.0%)
Late VAP 14 (9.3%)
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In present study we found VAP in 15.3% patients. Studies have
reported a gradual increase in the prevalence of VAP. Studies
from Europe conducted in 2007, reported VAP prevalence rate
of 7.0%, while those conducted in 2013 to 2015 reported VAP
in 8.0% to 9.0% of  patients. While a study conducted in Italy
presenting data of 27 ICUs, reported VAP prevalence from
12.8% to 17.0%.10 Studies conducted in different countries have
also reported difference in prevalence rate of VAP among
ventilated patients. Like a study from Egypt reported that VAP
occurred in 35.41% patients.11 While a study conducted in gulf
countries reported VAP in 4.8/1000 patients.12 A study conducted
in Karachi Pakistan reported VAP in 30.5% patients, and another
study from Multan reported VAP in 31.0% patients who required
MV during ICU stay.13 Another study conducted in Rawalpindi
reported VAP in 22.5% patients.14

In our study, onset of VAP was early in 39.1% patients, while
the onset of VAP was late in remaining 60.9% patients. Ishtiaq
et al. also reported similar outcomes, in their study frequency
of early VAP was 39.6% and that of late VAP was 60.4%.14

While a study by Blot et al. reported early onset VAP in 46.6%
patients and late onset VAP in 53.4% patients.10

Regarding patient outcomes, we found that VAP is associated
with poor outcomes. Sepsis occurred in 34.7% patients who
developed VAP and in only 17.3% non-VAP patients. We also
found higher rate of tracheostomy (17.3% in VAP versus 0.78%
non-VAP), and re-intubation in VAP patients (34.7% in VAP
versus 7.8% in non-VAP patients). Mortality rate was higher
in VAP patients but this difference was not significant (23.5%
in VAP and 12.5% in non-VAP patients).

A study conducted by Haidar et al. on frequency and outcomes
of VAP reported tracheostomy in 19.35% of VAP and 2.9% of
non-VAP patients, incidence of sepsis was 32.2% in VAP and
8.69% in non-VAP patients, and mortality rate was 25.8% in
VAP and 13.04% in non-VAP patients, They did not found any
significant difference in re-intubation rate, pneumothorax and
atelectasis between the VAP and non-VAP patients.15

Regarding microbial spectrum, the most common isolate in
present study was P. aeruginosa followed by A. baumannii

A study by Sosa-Hernandez et al. reported A. baumannii MDR
in 47.9% patients of VAP, P. aeruginosa in 18.80% patients,
Staph. aureus in 4.2% and klebsiella pneumoniea in 4.2%
patients.16 Werarak et al. also reported A. baumannii as the
commonest organism causing VAP, they round it in 50.9%
patients of VAP, Pseudomonas aeruginosa in 34.5% patients,
klebsiella pneumoniea in 24.5% and E. Coli in 6.4% patients.17

While a study by Barbier et al. found Staph.saureus, followed
by p. aaeruginosa anddEnterobacteriaceae as the commonest
organisms responsible for VAP.18

The frequency of VAP and spectrum of organisms causing VAP

varies from region to region so identification of microbes in
particular setting is crucial to determine the common etiologic
agents and to start empirical anti-biotics until the culture reports
are available.

Conclusion
Ventilator associated pneumonia is a serious and common
complication in patients who require prolonged ventilation.
VAP considerably increase the morbidity and in ventilated patients.
In present study, P. aeruginosa, A. baumannii and MRSA were
microbes causing VAP in ventilated patients.
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CASE REPORT

Abstract
A case of mixed infection with C. glabrata, C. krusei and C.
albicans in an abdominal aortic graft is described. Variable
yeast morphology visualized on tissue Gram stain indicated
polymicrobial Candida infection resulting in initiation of
appropriate antifungal with favorable patient outcome.

Keywords
Polymicrobial Candida infection, Prosthetic aortic graft infection,
Deep-seated Candida infection, Pakistan
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Introduction
Aortic graft infections are a recognized complication of
abdominal aortic repair surgery.1 Fungal aortic graft infections
are although rare but have been associated with significant
morbidity and adverse outcomes.1,2 Amongst fungi candida is
the most frequent causative agent of vascular graft infections.2

Microbial diagnosis of such cases is challenging and requires
invasive sampling in most cases as blood cultures are often
negative. Management of vascular graft infections is challenging
and requires surgical intervention in most cases with removal
of graft and debridement of infected tissue or in situ graft
replacement.2-4 Simultaneous appropriate and prolonged
antifungal therapy is also necessary. However, successful
outcome with conservative management has also been reported
only in selected cases.5 Despite timely surgical intervention
and appropriate antifungal therapy, fungal graft infections have
been reported as an independent risk factor for both immediate
and long-term mortality in a series of patients who underwent

in situ graft replacement and Candida glabrata has been
associated with the highest mortality.6

Case Report
A 36-year old male with a history of protein S deficiency and
transitional cell carcinoma (low grade) presented in the
emergency department with right lower leg swelling, redness
and mild throbbing abdominal pain. Two days back, he also
had fever with shivering and diaphoresis. Six months before
presentation, he had undergone transurethral resection of bladder
tumor which was followed three months later by aorto-bi-iliac
grafting for infrarenal mycotic aneurysm with PTFE graft
through transperitoneal approach. General examination revealed
swelling and redness over right leg that was extending up to
umbilical region. He was afebrile and vitally stable (Blood
Pressure: 138/92 mm Hg, Pulse: 80 beats per minutes, respiratory
rate: 12 beats per minutes, Oxygen saturation: 95% at room
air). On systemic examination, no abdominal tenderness was
found and the rest of examination was within normal limits.
An ultrasound Doppler showed no evidence of deep venous
thrombosis in right lower limb vessels. On the day of admission,
the leukocyte count was 12600/mm3 and blood culture grew
C. albicans. On subsequent days, the leukocyte count rose to
22300/mm3 and additional sets of blood cultures sent on day
5 and 7 yielded yeast and E. coli resistant to ceftriaxone and
piperacillin-tazobactam, respectively. Computed tomography
scan (CT) of abdomen and pelvis was performed to check the
status of aortic reconstruction and to identify the source for
this unexplained severe limb cellulitis. CT scan revealed specks
of air around the graft secondary to aortoduodenal fistula. The
graft was passing through the 3rd and 4th part of the duodenum.
Infectious diseases consultation was taken, and the patient was
started on empiric imipenem and fluconazole, as identification
of the yeast in the second blood culture was still not confirmed.
The patient underwent exploration on day 15, with resection
of infected graft, repair of the duodenal defect and neo-aortic
reconstruction from superficial femoral veins grafts harvested
from both thighs in pantaloon fashion. The procedure also
involved duodenal repair accompanied with gastrostomy and
a feeding jejunostomy tube. Per-operatively, multiple adhesions
of small bowel along with infected graft were found invading
the posterior wall of duodenum resulting in 50-60% defect in
the circumference of duodenum. The patient tolerated the
procedure well and there were no intraoperative complications.
Post-operatively he was shifted to the intensive care unit. Gram
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stain of the excised PTFE aortic graft tissue revealed budding
yeast cells with two distinct morphologies; one with
pseudohyphae and another comparatively small yeast with no
pseudohyphae (Fig 1a and 1b). Based on Gram stain which
was suggestive of a possible non-C. albicans Candida species,
antifungal treatment was changed from fluconazole to
amphotericin B. The total leucocyte count reduced from 37500
to 13400/mm3 in two days. After 48 hours of incubation, three
Candida species, C. albicans, C. glabrata and C. krusei grew
from tissue culture. At the same time, blood culture isolate was
confirmed as C. glabrata and C. albicans. Details of isolation
of Candida species and their sensitivities are shown in (Table
1). Blood culture sent 10 days later remained negative and
abdominal drain fluid was also sterile, thus achieving

microbiological clearance. Imipenem was stopped. Apart from
amphotericin B related nephrotoxicity, managed by dose
adjustment and increased hydration, the postoperative course
of the patient was unremarkable. The patient was extubated
and discharged. The antifungals were stopped after 4 months
and at one year follow up patient had no clinical evidence of
persistent or new infection.

Microbiological Diagnosis
Tissue sample was processed for fungal culture using standard
methodology. Microscopy was performed using Gram stain
and 10% potassium hydroxide. Candida species was identified
using germ tube production, colony morphology on BiGGY
Agar (Becton Dickinson), Urea agar (Oxoid), susceptibility to

Table 1. Antifungal susceptibilities of Candida species isolated from the patient

Organism Specimen Fluconazole Voriconazole Amphotericin Caspofungin
MIC microgram/ ml MIC microgram/ ml MIC microgram/ ml MIC microgram/ ml
(Interpretation) (Interpretation) (Interpretation) ( I n t e r p r e t a t i o n )

C. albicans Blood and tissue 0.5 <0.008 <0.12 0.03
(S)* (S) (S) (S)

C. glabrata Blood and tissue 16 0.25 0.12 0.03
(R)* (SDD)* (S) (S)

C. krusei Tissue 32 0.25 0.25 0.06
(R) (S) (S) (S)

*S: Sensitive, R: Resistant, SDD: Susceptible dose dependent

Fig 1a and 1b. Gram stain of infected graft showing yeast with two distinct morphologies showing
variability in size (Fig. 1a) and presence and absence of pseudohyphae (Fig 1b) marked by arrows.

Fig. 1a Fig. 1b
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cycloheximide (Becton Dickinson), inoculation on Corn Meal
Tween 80 agar. Isolated colonies were also evaluated for sugar
assimilation on the biochemical test panel API 20C AUX
(Biomérieux). Antifungal susceptibility was performed using
YeastOne Sensititre plates (Trek Diagnostics Systems).

Discussion
This case report describes a 36-year old male patient who was
admitted with fungal aortic graft infection. The unique finding
in this report is simultaneous invasive infection with three
Candida species (Candida albicans, Candida glabrata and
Candida krusei). The most interesting observation was an early
detection of mixed infection on microscopy with timely initiation
of an appropriate antifungal agent. It is important to highlight
that although acquired resistance to fluconazole is rare in
Candida albicans, Candida krusei is inherently resistant to
fluconazole and acquired resistance to fluconazole in Candida
glabrata is common.7 Therefore, our patient who had been on
fluconazole initially had persistent candidemia and was treated
successfully when amphotericin B was started. Vascular graft
infections are difficult to treat and they require a combined
medical and surgical approach. The significance of fungal
etiology in these infections could not be ignored due to high
risk of mortality. Candida infections are also associated with
a significantly higher risk of mortality even after surgical
intervention. There is no fixed criterion of antifungal therapy
period as in some cases lifelong therapy has been used,
particularly for patients with prosthetic graft infections. In our
case a surgical intervention with appropriate antifungal therapy
for four months resulted in cure. The source of Candida infection
in our patient was most probably direct spread from
gastrointestinal tract through the erosion of duodenal wall by
the aortic graft. Prior exposure to fluconazole and broad-
spectrum antibiotics for five days very likely selected two
fluconazole-resistant Candida species, C. glabrata and C.
krusei.8,9 It is important to remember that when a deep-seated
infection with Candida species is diagnosed, potential
complications of candidemia should be searched for. In our
patient, timely initiation of appropriate antifungal possibly
played a role in clearing candidemia and thus the organisms
did not seed to other sites.

As mixed Candida vascular graft infection is a rare entity, a
high index of suspicion, early diagnosis, prompt antifungal and
surgical treatment are crucial steps to be taken in order to
prevent high mortality associated with it. Methods for early
diagnosis of fungal infections such as Fluorescence in situ
hybridization (FISH) and multiplex PCR and Luminex flow

cytometric multianalyte profiling systems, are expensive and
not widely available in resource limited settings. In these settings
the role of a skilled microbiologist in the detection of mixed
fungal infections is crucial.
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