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ABSTRACT 

Background: Emerging antibiotic resistance to commonly encountered urinary tract infections are the leading cause of 

treatment failure in our population. This study aims to identify the most common pathogen causing urinary tract 

infection in diabetics versus nondiabetics and their antibiotic susceptibility. 

Material and Methods: This case control study was conducted Combined Military Hospital Mardan, August 2022 - 

January 2023. Using a stratified sampling technique 90 patients were divided into Group DM and Group NDM with 45 

participants in each group. History, demographic characteristics, symptomatology and empirical treatment prescribed 

was recorded for each patient and midstream urine sample was collected. Urine culture and sensitivity was performed 

to identify the organisms and antibiotic susceptibility of the causative agent. Recorded variables included the 

organisms identified and their sensitivity patterns.  

Results: Gender distribution revealed males were 17(37.8%) versus 12(26.7%) from Group DM and Group NDM with 

a mean age of the participants was 54.64 ± 9.74 years. Clinical features like history of UTI, history of catheterization, 

asymptomatic bacteriuria was seen more in diabetics as compared to non-diabetics with a p value of < 0.05. 

Escherichia coli was the most common causative organism found in 44 (48.5%) out of 90 patients in both diabetic and 

non-diabetic patients. Antibiotic susceptibility revealed increased sensitivity of Escherichia coli to Fosfomycin 

(88.6%) followed by nitrofurantoin (81.8%) and meropenem (75%).  

Conclusion: Escherichia coli is the most common isolate causing urinary tract infection in diabetic and non-diabetic 

patients which shows greatest sensitivity to Fosfomycin, nitrofurantoin and meropenem. 

Key Words: Antibiotic susceptibility, Culture, Pathogen, Sensitivity. 

 
BACKGROUND 

Urinary tract infection (UTI) is one of the most 

common infections encountered in lifetime with a 

greater prevalence observed in females and diabetics as 

compared to males and non-diabetics.1 

Invasion and active multiplication by a variety of 

organisms can cause inflammatory changes in the 

epithelium of the urinary tract causing infection. These 

organisms can travel up the urinary tract into the 

kidneys resulting into a more complicated infection. A 

variety of bacteria, viral or fungal organisms can lead 

to infection of the urinary tract, but the most common 

infection is caused by bacterial pathogens of which the 

common invading agents include Escherichia coli, 

Klebsiella pneumoniae, Enterobacter cloacae and 

others.2 

Diabetes is a common metabolic disorder leading to 

changes in microvasculature and macrovasculature. 

The decrease response of the immune system, 

increased blood sugar levels, neuropathy, incomplete 

bladder emptying and damage to other organ systems 

leads to greater chances of urinary tract infection. The 

higher chances of urinary tract infection can be 

partially explained by impaired function, decreased 

chemotaxis and suppressed phagocytic activity of the 

white blood cells in addition to decreased activity of 

Killer T cells. Several environmental factors, 

instrumentation of the bladder, decreased hydration 

and urinary continence are the risk factors which can 

precipitate the infection.3  

Keeping in view the hot temperatures, poverty and 

poor hygiene in our country, the general population are 
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more prone to develop urinary tract infection. The 

treatment of urinary tract infection is not as simple as it 

was once thought. Prompt recognition of the infection, 

early commencement of the right empirical antibiotics 

and adequate hydration are required to decrease the 

complications.4 

Treatment of the urinary tract infection in both 

diabetics and non-diabetics is challenging as the 

emerging pathogens colonizing the urinary tract 

infection cannot be eradicated by prescribing a simple 

antibiotic.5 Increase in the development of resistance 

against antimicrobial drugs is a global issue which 

needs to be addressed. A number of antibiotics have 

been in use empirically for treatment of urinary tract 

infection but none to date has been considered as gold 

standard. Knowledge about the evolving pathogens in 

our population in diabetics and non-diabetics is the 

need of hour.6 The aim of this cross-sectional trial was 

to identify the most common isolate found in urine 

specimen of diabetics and non-diabetic patients 

presenting to our institute and to assess their 

antimicrobial drug sensitivity patterns.7 

 

MATERIAL AND METHODS  

This case control study was done at Combined Military 

Hospital Mardan after obtaining approval from the 

hospital’s ethical review board under ERB no 

2010/Estb/EC/02/2022. Who sample size calculator 

was used for the calculation of sample size. Previous 

research shows that the presence of urinary tract 

infection in diabetics was 25% as compared to 2% in 

non-diabetic patients.8 With a 90% power of study and 

a level of significance taken as 5% the calculated 

sample size was 90. These 90 participants were divided 

in two groups i.e., Group-DM (Diabetes myelitis) and 

Group-NDM (non-diabetes myelitis) with 45 patients 

assigned to each group. 

Patients of either gender who were older than 18 years 

with or without the history of diabetes diagnosed as 

cases of urinary tract infection, not taking any 

antibiotics willing to participate in the research were 

included in the study. Participants who were terminally 

ill or having a history of genitourinary tuberculosis, 

females with active menstrual cycles, pelvic 

inflammatory disease, tubal ovarian pathology, 

appendicitis colitis, male patients with epididymitis 

and orchitis were excluded from the trial. 

Patients presenting to our hospital with symptomology 

were interviewed and screened. On the basis of 

detailed history, clinical examination and laboratory 

investigations patients with diagnosis of urinary tract 

infection were recruited in the study after obtaining a 

written informed consent. On the basis of comorbids, 

45 diabetic patients were recruited as cases in Group 

DM and 45 non-diabetic patients were recruited as 

controls in Group-NDM. Comorbidities, demographic 

characteristics and clinical features of each participant 

were recorded on a predesigned Performa. 

Urine samples were collected after providing clear 

instructions to the patients using aseptic technique 

obtaining a midstream urine sample. The specimen was 

inoculated on Blood agar plates and Cysteine lactose 

electrolyte deficient media (CLED) plates and 

incubated for 35 degrees Celsius ± 2 under aerobic 

conditions in ambient air for 48 hours. Cultures 

yielding growth of >105 colony forming unit were 

identified and further processed using microbiological 

tests. Modified Kirby Bauer method was used for 

antimicrobial sensitivity. Zone sizes were measured 

using latest clinical and laboratory standards institute 

(CLSI) guidelines 2022.8 Pathogens identified on urine 

culture and their antibiotic sensitivity patterns were 

recorded. 

 

RESULTS 

The number of patients included in the trial were 90 

which were divided into two groups with equal 

participants in each group. 45 patients with diabetes 

were assigned to Group DM and 45 patients to Group 

NDM. Male participants were 17 (37.8%) from group 

DM and 12 (26.7%) from group NDM however female 

patients from group DM were 28(62.2%) and 33 

(73.3%) from group NDM. Mean age of participants 

was 62.04 ± 5.59 years in group DM and 47.24 ± 6.99 

years in group NDM. Clinical characteristics among 

both the groups revealed significant difference in 

regard to previous history of UTI, previous history of 

catheterization, asymptomatic bacteriuria and fever as 

shown in Table-I. Escherichia coli 44(48.9%) was the 

most common isolate found in both the groups as a 

causative organism of urinary tract infection followed 

by Enterococcus 18(20%) and Klebsiella 11(12.2%) as 

shown in table II. Antibiotic susceptibility revealed 

increased sensitivity of Escherichia coli to Fosfomycin 
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(88.6%) followed by nitrofurantoin (81.8%) and 

meropenem (75%). Ampicillin, amoxicillin, 

ceftriaxone and ciprofloxacin showed highest 

resistance against E.coli as shown in Table-III. 

Ceftriaxone and ciprofloxacin was the most common 

empirical antibiotic prescribed to patients in both 

groups as shown in Table-IV. 

 

 

 

 
Table-I: Clinical characteristics of the two groups. 

Clinical Characteristics Group ‘DM’ n (%) Group ‘NDM’ n 

(%) 

p- value 

Asymptomatic bacteriuria 16 (35.6%) 04 (8.9%) 0.002 

Fever 25 (55.6%) 42 (93.3%) 0.000 

Dysuria 08 (17.8%) 06 (13.3%) 0.561 

Urinary retention 05 (11.1%) 02 (4.4%) 0.238 

Increased frequency of micturition 07 (15.6%) 06 (13.3%) 0.764 

Abdominal Pain 04 (8.9%) 06 (13.3%) 0.502 

Vomiting 07 (15.6%) 07 (15.6%) 1.00 

Pyuria 09 (20%) 11 (24.4%) 0.612 

History of UTI 18 (40%) 02 (4.4%) 0.000 

History of catheterization 13 (28.9%) 01 (2.2%) 0.000 

Hydronephrosis 02 (4.4%) 01 (2.2%) 0.557 

Pyelonephritis 03 (6.7%) 00 (0%) 0.078 

 
Table-II: Causative organisms among groups. 

Organisms Group ‘DM’ n (%) Group ‘NDM’ n (%) Total n (%) 

Escherichia coli 25 (55.6%) 19(42.2%) 44(48.9%) 

Enterococcus spp 07(15.6%) 11 (24.4%) 18(20%) 

Klebsiella pneumoniae 07(15.6%) 04 (8.9%) 11(12.2%) 

Pseudomonas aeruginosa 03(6.7%) 04(8.9%) 07(7.8%) 

Enterobacter cloacae 02(4.4%) 04(8.9%) 06(6.7%) 

Candida  01(2.2%) 03(6.7%) 04(4.4%) 

 
Table-III: Urine isolates and their % resistance to antimicrobials. 

Antibiotics Escherichia coli  

44 (48.9%) 

Enterococcus spp 

18(20%) 

Klebsiella  

pneumoniae 

11(12.2%) 

Pseudomonas  

aeruginosa 

07(7.8%) 

Enterobacter 

cloacae 

06(6.7%) 

Ampicillin 96 61.1 100 100 100 

Amoxicillin clavulanate 91 61.1 82 100 100 

Ceftriaxone 91 100 82 100 100 

Cefepime 75 Not tested 82 71 67 

Piperacillin tazobactam 71 Not tested 73 71 67 

Trimethoprim sulfamethoxazole 68 Not tested 73 100 67 

Ciprofloxacin 93 89 82 71 83 

Levofloxacin 84 78 82 71 67 

Imipenem 30 61 55 43 50 

Meropenem 25 100 36 29 33 

Nitrofurantoin 18 22 27 100 50 

Fosfomycin 11 11 9 100 00 

Vancomycin Not tested 33 Not tested Not tested Not tested 

  
Table-IV: Empirical treatment prescribed among groups.  

Antibiotics prescribed empirically Group ‘DM’ n(%) Group ‘NDM’ n(%) Total n (%) 

Ceftriaxone 18 (40%) 17(37.8%) 35(38.9%) 

Ciprofloxacin 07(15.6%) 05 (11.1%) 12(13.3%) 

Meropenam 02(4.4%) 03 (6.7%) 05(5.6%) 

Tazobactem piperacillin 10(22.2%) 08(17.8%) 18(20%) 

Amikacin 01(2.2%) 02(4.4%) 03(3.3%) 

Nitrofurantoin 04(8.9%) 05(11.1%) 09(10%) 
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DISCUSSION  

This case control study was conducted to evaluate the 

most common pathogen responsible for causing UTI in 

diabetics and non-diabetic patients. The isolates 

received from all the patients in the trail revealed that 

Escherichia coli was the most common isolate 

identified in all the specimen collected from 

participants of both groups.  Such patients presenting 

to outpatient clinics and emergency reception of our 

hospital were treated empirically with conventional 

antibiotics by attending doctors. Increase in the 

resistance of organisms against antimicrobials can lead 

to failure of treatment. Ceftriaxone was prescribed to 

35(38.9%) of the patients while ciprofloxacin to 

12(13.3%) of the patients however the antibiotic 

susceptibility patterns revealed higher resistance of 

91% and 93% by E.coli respectively. 

Similar to our study another trial performed in diabetic 

patients in Ethiopia revealed that the most common 

organism causing UTI was Escherichia coli (63.6%) 

followed by Klebsiella pneumoniae (13.6%).9 History 

of previous urinary tract infection and duration of 

diabetes mellitus were the leading risk factors leading 

to infection in diabetics.10 

Similar to the results achieved from our trial, Raya et al 

found that Diabetic patients are more prone to urinary 

tract infections as compared to non-diabetic patients. 

The most common pathogen responsible for UTI in 

both diabetics and non-diabetics was Escherichia coli. 

Similarly, the antibiotic susceptibility revealed that the 

pathogen carry a high resistance against quinolones, 

penicillin and cephalosporin as found in our trial.11 

A local trial performed at a tertiary care hospital in 

Northwest General Hospital and Research Centre, 

Pakistan also revealed that Escherichia coli was the 

most common pathogen responsible for causing UTI in 

71% of diabetic patients and drugs similar to our study 

including Fosfomycin, nitrofurantoin and imipenem 

were the most sensitive drugs against the pathogen.12 

A comparative study conducted in diabetics versus 

nondiabetics in Nepal revealed that gram negative rods 

were the most common isolates causing urinary tract 

infection including E.coli and Klebsiella pneumoniae.13  

Female gender and diabetes were the predominant risk 

factors which can cause UTI.14 

The emergence of resistant strains has led to treatment 

failure leading to increased morbidity. The usual 

empirical treatment prescribed to patients presenting 

with UTI is usually not effective as proved by a study 

done by et al. This trial suggested to modify the 

empirical antibiotics for the treatment of UTI for better 

outcomes.15 

Diabetics were found to be twice as prone to UTI as in 

comparison with a nondiabetic patient. Female gender 

increased the risk up to 5 folds. Asymptomatic 

bacteriuria was found in 31.4%16 of the patients as 

compared to 35.6% in our trial. Pseudomonas was 

identified in 16% of the urine cultures as compared to a 

lower percentage of 6.7% in our patients.17 

The increase in prevalence of diabetes among our 

population leads to increased chances of urinary tract 

infection.18 Empirical treatment of antibiotics cannot 

eradicate the organisms which can result in multiple 

complications in patients presenting with urinary tract 

infections.19  Similar to several trials our study proves 

that diabetic patients are more prone to develop urinary 

tract infection and the most common organism 

responsible for UTI in both diabetics and nondiabetic 

patients remains Escherichia coli which shows greater 

sensitivity to Fosfomycin followed by nitrofurantoin 

and meropenem. Empirical treatment given to such 

patients requires modification and addition of more 

sensitive drugs for better outcome. 

 

CONCLUSION 

Escherichia coli is the most common isolate causing 

urinary tract infection in diabetic and non-diabetic 

patients which shows greatest sensitivity to 

Fosfomycin, nitrofurantoin and meropenem. 
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COMPLICATIONS OF PLASMAPHERESIS IN COVID-19 PATIENTS AT 

PAKISTAN AIR FORCE HOSPITAL MUSHAF 
 

Hania Afzal, Muhammad Asif Naseer, Muzammil Khalid   
 

Pakistan Air Force Hospital Mushaf, Sargodha Pakistan  

 

ABSTRACT 

Background: Plasmapheresis is a method of blood purification in which blood plasma and components are removed 

and treated from blood circulation. With advances in treatment of COVID-19, plasma exchange was found effective 

against disease complicated by cytokine storm syndrome. Plasmapheresis was started in our setup in January 2021. 

Study was conducted to observe adverse events related to procedure. 

Material and Methods: A hospital based descriptive case series was conducted from January 2021 to June 2021, in 

Pakistan Air Force Hospital Mushaf, Sargodha, Punjab, Pakistan. Adverse events like hypocalcemia, hypotension and 

cardiac arrest were observed in 44 plasmapheresis sessions. Data was collected by generating a proforma and was 

analyzed by using IBM SPSS. v.24.  

Results: Data from our study revealed that complications were seen in 25% of plasmapheresis sessions with most of 

the complications being minor and easy to manage and fatal events in 0.04% cases only. Complication during 

maintenance of Intra Venous line was seen in only one session, during procedure in 2 sessions and after procedure in 8 

sessions. The only complication related to maintenance of Intra Venous access was atrial fibrillation in a single case [1]. 

Complications seen during procedure included hypotension in 1 session and cardiac arrest in one. Adverse events seen 

after plasmapheresis were apprehension & palpitation in one case, drowsiness in one, drowsiness and Surgical 

Emphysema at Intra Venous access site in one, Hypocalcemia in three, Hypocalcemia with drowsiness in one and 

Hypomagnesemia in one case.  

Conclusion: After interpretation of analysis and reviewing literature, it was seen that plasmapheresis is a safe 

procedure if it is used with caution and professional expertise. 

Key Words: Plasmapheresis, Cytokine Storm, Adverse Effects, Complications, COVID-19 

 
BACKGROUND 

Plasmapheresis is a method of blood purification in 

which blood plasma and components with large 

molecular weight are removed and treated from blood 

circulation and then returned to it.2 This method is 

being used as a treatment modality in different disease 

states for many decades. Plasmapheresis was well 

established in late 70’s. Dr. Emil Freireich was the 

pioneer in using this procedure in different types of 

leukemias and other malignancies.3   

With advances in treatment of Corona Virus Disease of 

2019 (COVID-19), plasmapheresis was found effective 

against disease complicated by cytokine storm 

syndrome.4,5,6  

Cytokine Storm, being predictor of mortality and 

disease severity, is frequently seen in severe infections 

with SARS, MERS and Influenza as well as in COVID-

19.7,8 Cytokine storm is the release of excessive 

amounts of cytokines (tumor necrosis factors, 

chemokines, interleukins, interferons, colony 

stimulating factors etc.) from cells of immune system 

into blood.  

After receipt of data regarding its efficacy, 

plasmapheresis is being used in critically ill COVID-19 

patients, complicated by cytokine storm and respiratory 

failure in PAF Hospital Mushaf after taking informed 

consent from patient’s attendants. This treatment 

modality was started in this setup in January, 2021 by 

using Spectra Optia Apheresis system (an alternate to 

COBE spectra device).9 Fresh frozen plasmas are being 

used as an exchange fluid.  

A case study of 31 patients was conducted in Oman 

which revealed beneficial role of therapeutic plasma 

exchange in COVID-19 patients with higher extubation 

rate and decreased mortality.5 A study was published in 

Dec 2020 which reviewed the beneficial role of 

therapeutic plasma exchange in COVID-19 patients 

and its complications.10 
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A hospital based descriptive case study was conducted 

at PAF Hospital Mushaf to assess the adverse events 

and complications in patients while preparing for 

plasmapheresis, during the procedure and after 

completion of the process. So that, the effective 

treatment modality against the novel corona virus 

disease can be used in a safer way. A separate study 

was conducted in same setup to assess beneficial role 

of plasmapheresis in COVID-19 patients. 
 

MATERIAL AND METHODS  

A hospital based descriptive case series was conducted 

for six months duration i.e. from January 2021 to June 

2021 in COVID ITC of PAF Hospital Mushaf to 

observe adverse effects of plasmapheresis in COVID-

19 patients. Study included all plasmapheresis sessions 

performed during the study interval i.e. 44 sessions 

performed in 13 COVID-19 patients complicated by 

cytokine storm and having respiratory failure. 

Procedure was performed after taking informed written 

consent from attendants of all patients. 

Patients who received plasmapheresis therapy were 

observed for complications along with review of their 

medical records. For plasmapheresis, Spectra Optia 

apheresis system was used. Fresh Frozen Plasma from 

healthy donors was used as an exchange fluid with 

anticoagulant and normal saline.  Data was collected 

by using a self-generated Performa filled while directly 

observing patients and with review of their medical 

records. Data was analyzed by using IBM SPSS.V.24.  

Study included critically ill patients with COVID-19 

pneumonia having 

• Positive/negative PCR for SARS COV-2 

• >50% lung involvement on CT Chest and 

• Raised inflammatory markers including IL-6, 

serum ferritin, LDH and D-Dimers 

Operational Definitions: 

Adverse events: Any unexpected medical problem 

related to technique, instrument or procedure of 

plasmapheresis. 

Serious Adverse event: Any adverse event leading to 

death or directly causing death of patient. 

Causality of adverse event with procedure: Causes 

of adverse events related to procedure. 

 

RESULTS 

In our study 44 plasmapheresis sessions were 

performed in 13 critically ill COVID-19 patients. In 27 

sessions, patients had positive PCR for SARS COV 2. 

In other cases patients had negative PCR but were 

diagnosed as case of COVID-19 pneumonia clinically. 

The positive percentage was 61.4% while the negative 

percentage was 38.6%. All sessions were performed in 

patients with greater than 50% lung involvement on 

CT scan chest. For twenty-two Plasmapheresis sessions 

IV access was secured in Right Femoral Vein, for 

twenty-one sessions in Internal Jugular Vein, and for 

only a single session IV line was maintained in Right 

Subclavian vein. Complication during maintenance of 

IV access, developed in only one case, i.e. atrial 

fibrillation [1], in which IV line was placed in Right 

Subclavian vein i.e. 2.3% (Figure-I). 

No anaphylactic reaction was observed. Complications 

were found during two out of 44 sessions (Table-I), i.e 

4.5%. One of the complications was hypotension, 

which was managed with IV Phenylephrine. The other 

was sudden cardiac arrest just after starting 

plasmapheresis leading to death of patient. Cause of 

death could not be confirmed as consent for autopsy 

was not granted by attendants. 

Prophylactic Calcium Gluconate was given before 7 

plasmapheresis sessions only.14,15 Adverse events seen 

after plasmapheresis were, apprehension & palpitation 

in one case, drowsiness in one, drowsiness and 

Surgical Emphysema at IV-line site in one, 

Hypocalcemia in three, Hypocalcemia with drowsiness 

in one case and Hypomagnesemia in one case (Figure-

II). 

Data compilation of all 44 sessions revealed that 

adverse events were observed in 11 plasmapheresis 

sessions with a cumulative percentage of 25%. Most of 

them are minor and can easily be dealt with. Fatal 

events were seen in 2 sessions only i.e 0.04%. 

 
 

Table-I: Complications during Plasmapheresis (cross tabulation) 

 What was the complication Total 
 Hypotension Cardiac Arrest 

Complications during procedure Yes 2 1 1 2 

No 42 0 0 42 

Total 44 1 1 44 
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Figure-I: IV access and complications related to the site of 

insertion. 

Figure-II: Side effects of plasmapheresis. 

 

DISCUSSION  

Plasmapheresis and other modalities to overcome 

cytokine storm were found effective in life threatening 

COVID-19 infections11,4,6,12 but there are few 

complications which are related to procedure and can 

cause morbidity and mortality. Different studies have 

been conducted across the globe for decades to assess 

the complications of plasmapheresis in different 

settings and diseases. Our study and literature revealed 

that different factors can have impact on adverse 

effects related to plasmapheresis like underlying 

disease, type of vascular access, type of replacement 

fluid and type of anticoagulation. Vascular access 

complications can be infections and others as for 

vascaths. Procedural problems can be hypocalcemia 

(due to citrate anticoagulants), hypotension due to 

vasovagal response, hemolysis and air embolism. 

Replacement fluid effects can be transfusion related 

reaction, coagulopathy, removal or dilution of drugs, 

hypothermia, infections, anemia, hepatitis, electrolyte 

imbalance, sepsis and hypoproteinemia.  

A study in Iran showed role of plasmapheresis in 

COVID-19 and concluded that main factor in success 

of therapy is in starting therapy at early stages of 

inflammation. Study also revealed, safety of technique 

in COVID-19 patients. In this study use of albumin as 

an exchange fluid was considered to be associated with 

complications like reduction of immunoglobulins and 

coagulopathy as COVID-19 patients are already at risk 

of coagulopathy and use of albumin instead of FFPs 

may increase the risk of bleeding and depletion of 

procoagulant factors.  Study suggested that a potential 

complication with plasmapheresis was removal or 

dilution of antivirals or steroids. So these drugs must 

be administered after procedure. 10 

Keeping in view of all available data plasmapheresis 

was started in our setup in patients of Novel Corona 

Virus, complicated with cytokine storm and respiratory 

distress syndrome.  

We used Calcium Gluconate prophylactically in 7 

plasmapheresis sessions as it was supported by 

previous studies. A study published in 2018 compared 

two methods of Calcium gluconate administration 

during therapeutic plasma exchange, one method was 

use of 5ml of 10% Calcium Gluconate in 500ml of 

replacement fluid and other was IV infusion of 2g 

Calcium Gluconate in 50mL normal saline at 25ml/hr. 

First method was found better with lesser 

hypocalcemic events but more use of Calcium 

Gluconate.14 In other study, 2g of Calcium Gluconate 

was given in 50ml Normal saline either at rate of 1.0 or 

1.6 g/hr. Hypocalcemic events were seen in 5 of 17 

sessions with 1.0g/hr but in 0 of 17 with 1.6 g/hour.15 

In our setup we used 10ml of 10% calcium gluconate 

in 100ml of Normal Saline. 

Complications related to plasmapheresis were studied 

in past for different diseases but no such studies are 

conducted in patients of COVID-19, so complications 

are compared with procedure done in other diseases.  

A study was published in Journal of Clinical apheresis 

in which retrospective review of 3624 sessions in 401 

patients was done. In 67.7% of those procedures 80% 

albumin and 20% saline was used, while in remaining 

procedures albumin alone was used as replacement 

fluid. It was concluded that partial use of saline was 

associated with greater risk of hypotension . 13 

A prospective observational study was conducted in 

India regarding effect of Double filtration 

plasmapheresis on various plasma components. Study 

revealed that bleeding complications were seen in only 
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those cases in which fibrinogen level was lesser than 

50% and hypocalcemic events were lesser with use of 

effluent albumin concentration as replacement fluid [16]. 

A paper was published in 2014, which revealed 

complications of plasma exchange in patients with 

Thrombotic Thrombocytopenic purpura and related 

microangiopathic anemias. Results showed that overall 

percentage of complications was low with 6.45% 

venous thrombotic events, 6.45% allergic plasma 

reactions with only 1 acute anaphylaxis, 9.6% citrate 

reactions and 8.3% line associated infections.17 

A study was conducted to analyze incidence of plex 

related complications in ICU patients. Study 

documented episodes of hypotension in 8.4%, 

arrythmia in 3.5%, fever with chills in 1.1% and 

paresthesias in 1.1% procedures.18 

A study was published in 2012, which was based on 

concepts, mechanisms and overview of apheresis 

guidelines. Study revealed that frequency of 

complications with plasma exchange is different in 

literature and depends on whether an effect is 

considered complication or not. Study reported that in 

an older study, rate of complications was 17% with 

6.14% severe reactions and newer studies had more 

divergent data ranging between 4.75% and 36%.19 

An article was published in Journal of Clinical 

Apheresis in which 883 plasma exchange sessions 

were analyzed retrospectively for complications and 

their causes. Study concluded that adverse events were 

present in 25.6% procedures, with 13.7 % being mild, 

11.0% moderate and only 0.7% were severe adverse 

effects including 0.4% anaphylaxis and 0.3% sepsis. 

Complications were more common in patients with 

neurological disorders.20 

In an article data was compiled of prospective 

examination of 1727 plasma exchange sessions. Total 

889 complications were observed in 614 or 36% of 

treatments. Most of the complications were minor with 

fever in 7.7%, urticaria in 7.4% and hypocalcemia in 

7.3% treatments. Complications were seen in 42% of 

sessions with Fresh Frozen Plasma and in 30% with 

Albumin Saline as an exchange fluid. Hypotension was 

more common in sessions with Albumin saline as an 

exchange fluid.21 

A study analyzed data of 4857 plasma exchange 

sessions retrospectively and reported that total 

231(4.75%) adverse events were seen. Paresthesias 

being the most common was seen in 2.7%, hematoma 

at site of IV access in 2.4%, clotting in 1.7%, urticaria 

in 1.6% and bleeding in 0.06% cases. The incidence of 

life threatening adverse effects was 0.12% and true 

anaphylactoid reactions were seen in only 5 cases. Use 

of prophylactic Calcium and potassium lead to lesser 

electrolyte disturbances.22 

It was revealed in a research that hemolysis was the 

most common complication of Double Filtration 

Plasmapheresis and occurred in 20% of patients. 

Hypotension was reported in 3.3% sessions and in 17% 

sessions Vascular-access-related complications were 

seen. One episode of bleeding was reported due to 

overt coagulopathy.23 

 

CONCLUSION 

Based on literature and results of this study, it is 

concluded that plasma exchange is associated with 

adverse events which are related to technique, 

exchange fluid used and coagulopathy. Out of 

complications and adverse events most of the adverse 

events observed are of minor significance only. 

Patients can get more benefits and lesser side effects if 

plasma exchange is started earlier in COVID-19. 

Further benefits can be achieved with administration of 

electrolytes like calcium gluconate prophylactically. 
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IONIZATION-TIME OF FLIGHT MASS SPECTROMETRY SYSTEM FOR RAPID 
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Alina Mehwish, Irim Iftikhar, Karam Rasool 
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ABSTRACT 

Background: Rapid and precise microbial identification is essential for timely patient management and control of 

infection. Conventional microbiological procedures are time-consuming, laborious, and require expertise. Recent 

coalition of MALDI-TOF in the microbiology workflow has yielded excellent results so far. Here we have assessed 

this quick proteomic based technique for clinical bacterial isolates identification. 

Material and Methods: All fresh bacterial isolates were selected for VITEK MS (bioMérieux, France) analysis, the 

bacteria were identified by using MALDI-TOF System (IVD 3.2) software. For same isolates, API (bioMérieux, 

France) was set as per kit instructions and conventional/biochemical tests were performed according to ASM 

Guidelines. 

Results: Among 200 isolates 99% were accurately identified by the VITEK MS system to the species level, one of two 

isolates was mis-identified (Shigella as E. coli) while the other was identified later by re-spotting. On testing these 

samples in parallel by APIs, 91.50% were correctly identified, while 8.50% (17 samples) showed discrepant results. 

These were re-analyzed by VITEK-2 (bioMérieux, France) semi-automated system which showed the same results as 

those of VITEK MS. Our findings revealed diagnostic accuracy of VITEK MS in comparison with APIs in terms of 

time, cost and patient management. 

Conclusion: For bacterial identification MALDI-TOF MS is an expeditious, authentic and comparatively inexpensive 

system. Our results emphasize that it is speedy technique which can replace the traditional identification methods for 

most of bacterial strains on their routine isolation. This ingenious approach complies with advanced patient 

management and therapeutic intervention. 

Key Words: MALDI-TOF MS, bacterial identification, VITEK-2, Analytical profile index (API), Clinical microbial 

isolates 

 
BACKGROUND 

Due to substantial increase in drug resistance, prompt 

bacterial identification is imperative for the initiation 

of antimicrobial treatment and infection prevention.1 

Conventional identification methods are laborious, and 

have a long turnaround time as these involve 

observational procedures like growth on appropriate 

medias, colony appearance, Gram stain results, 

microscopy, and biochemical reactions. However 

molecular methods are not commendable for extensive 

routine identification. Accurate and quick microbial 

identification provides exact knowledge about the 

infectious cause. Un-identified organisms could also be 

identified using DNA sequencing by reference 

laboratories. Currently semi-automated biochemical 

test programs like VITEK-2 (bioMérieux, France) are 

commonly used in analytical microbiology laboratories 

alongside regular culture methods for day-to-day 

microbial isolation thus decreasing mean processing 

time up to a few hours. Although, cost of the reagents 

is a limiting factor in the laboratory setting of a 

developing country, like Pakistan.2,3 

            Genomics and proteomics are among various 

methods used to study bacterial macromolecules 

(genome, protein, polysaccharides, phospholipids). A 

genomic method gives us extensive information about 

bacterial genome while proteomics helps us to 

recognize multiple bacterial proteins.4 VITEK MS 

Matrix-Assisted Laser Desorption Ionization-Time of 

Flight Mass Spectrometry uses proteomics, to study 

bacterial protein content and provides detailed 

information about the cell and helps in identifying 

microorganism including mycobacterium, viruses, 
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parasites, molds and yeast. This instrument along with 

antimicrobial susceptibility testing results could prove 

helpful in early patient management, monitoring and 

epidemiological surveillance.5 

MALDI-TOF MS instrument was officially launched 

for diagnostic use in clinical microbiology department 

in Chughtai Laboratory, Lahore in January 2021. The 

aim of our study is to assess the performance and 

diagnostic accuracy of the VITEK MS (bioMérieux, 

France) on clinical microbiology aerobic and anaerobic 

isolates by processing 200 samples during a 6-months 

period (February -July 2022). 

 

MATERIAL AND METHODS  

After approval from institutional review board (Letter 

No CIP/IRB/1101) this cross-sectional study was 

conducted over a six-month period February 2022 to 

July 2022 at the Chughtai Laboratory Lahore, Pakistan. 

Approximately 200 samples were processed using non-

probability convenience sampling technique 

(aerobic/anaerobic), clinical isolates were recovered 

from different clinical samples including blood, urine, 

CSF, wound, and sputum. 

Before subjecting isolates to MALDI-TOF MS, they 

were initially isolated on selective/non-selective media 

as 5% Blood agar plate (BAP), Chocolate agar 

(CHOC), and MacConkey agar (MAC) for aerobes and 

Sheep blood agar (SBA) for anaerobes. Respective 

plates were incubated aerobically for 18-24 hours and 

48-72 hours for anaerobes under 35C incubation shown 

in Figure-I. 

All isolates were identified with 

conventional/biochemical tests as per ASM 

guidelines. The APIs or Analytic Profile Index 

classifies bacteria on the basis of biochemical 

reactions, allowing rapid identification of known 

bacteria (Figure-II). Results of APIs were compared 

with VITEK MS. Any discrepancies when occurred 

were subsequently resolved by semi-automated 

biochemical test platform, VITEK-2. 

Clinical isolates identification done by VITEK-MS 

system utilizing direct single deposit from bacterial 

colonies in absence of prior extraction according to 

manufacturer’s guidelines as shown in Figure-III. 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure -I:  Workflow chart for conventional identification of isolates. 
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Figure-II: API System for identification of clinical bacterial isolates. 

 

 
 

Figure-III: VITEK MS (bioMérieux, France) system. 

 

RESULTS 

200 isolates were analyzed by the VITEK MS (IVD 

3.2, >15000 bacterial spp. in database) during six 

months study period and in parallel by the 

conventional/biochemical tests, APIs. Among all the 

bacterial isolates (Enterobacterales, Non-fermentor, 

Gram-negative rods, Staphylococci, Streptococci, 
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Enterococcus and other GPCs, Anaerobes) 198/200 

(99%) were correctly identified by the VITEK MS 

system with confidence value 99.9% as shown in 

Table-I. On account of remaining two isolates, one was 

misidentified (Shigella as E.coli) while another was 

unidentified first due to insufficient quantity of colony 

while spot preparation however identified later by re-

spotting which emphasizes the fact that improper spot 

can result in poor identification. 

APIs with regular biochemical tests were also 

performed simultaneously on the same 200 isolates 

along with controls which showed correct 

identification for 183/200 (91.50%) isolates. While 

analyzing the results of VITEK MS and conventional 

system, 17 samples (8.50%) showed discrepant result. 

The discrepant results were analyzed by VITEK-2 

Semi automation and the obtained results found in 

agreement with VITEK MS results as shown in 

Table-II. Semi-automated VITEK 2 system was used 

to cope discrepancies and to provide correct 

identification up to specie/subspecies level. 

Comparison of APIs and VITEK MS identification is 

shown in Figure-IV. 

 
 

 

Table-I: Identification comparison between VITEK MS and API systems.   
Correct identification Misidentification No identification 

Clinical bacterial isolate Number of 

isolates 

VITEK MS API VITEK MS API VITEK MS API 

Enterobacterales 

Citrobacter amalonaticus 1 1 1         

Citrobacter freundii 1 1 1         

Enterobacter aerogenes 1 1 1         

Enterobacter cloacae 6 6 6         

Enterobacter fergusoni 1 1         1 

Enterobacter hormaechei 3 3         3 

Escherichia coli 36 36 36         

Klebsiella pneumoniae 18 18 18         

Morganella morganii 5 5 5         

Pantoea dispersa 1 1         1 

Proteus mirabilis 2 2 2         

Proteus vulgaris 1   1     1   

Providencia rettgeri 2 2 2         

Providencia stuarti 1 1 1         

Salmonella enterica* 11 11 11         

Serratia marcescens 19 19 19         

Shigella sonnei 1  1 1    

Non-fermenters 

Acinetobacter baumannii 13 13 13         

Acinetobacter calcoaceticus 1 1 1         

Acinetobacter haemolyticus 1 1 1         

Acinetobacter junii 1 1 1         

Acinetobacter pitti 2 2         2 

Achromobacter denitrificans 1 1         1 

Aeromonas jandaei 1 1         1 

Aeromonas punctata 1 1         1 

Aeromonas sobria 1 1 1         

Burkholderia cenocepacia 1 1         1 

Burkholderia cepacia 1 1 1         

Burkholderia contaminans 6 6         6 

Chryseobacterium indologenes 1 1 1         

Pseudomonas aeruginosa 8 8 8         

Pseudomonas mendocina 2 2 2         

Pseudomonas putida 1 1 1         

Pseudomonas stutzeri 4 4 4         

Rhizobium radiobacter 1 1 1         

Stenotrophomonas maltophilia 13 13 13         

Staphylococci 

Staphylococcus aureus  8 8 8         
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Staphylococcus capitis 1 1 1         

Staphylococcus cohnii 1 1 1         

Staphylococcus haemolyticus 3 3 3         

Staphylococcus hominis 1 1 1         

Staphylococcus saprophyticus 1 1 1         

Staphylococcus sciuri 1 1 1         

Streptococci 

Streptococcus agalactiae 2 2 2         

Streptococcus anginosus 1 1 1         

Streptococcus dysgalactiae 1 1 1         

Streptococcus mitis 2 2 2         

Streptococcus pneumoniae 2 2 2         

Streptococcus pyogenes 1 1 1         

Enterococcus & other GPC 

Enterococcus faecalis 1 1 1         

Micrococcus luteus 2 2 2         

Anaerobe 

Bacteroides thetaiotaomicron 1 1 1         

HACEK 

H. influenzae 1 1 1         

 

Table-II: Conformation of discrepant results by VITEK-2 semi-automated system. 

API result VITEK-MS result VITEK-2 result Total (n=17) 

Enterobacter spp. Enterobacter fergusoni Enterobacter fergusoni 1 

Enterobacter spp. Enterobacter hormaechei Enterobacter cloacae complex* 3 

Pantoea spp. Pantoea dispersa Pantoea spp.* 1 

Acinetobacter spp. Acinetobacter pitti Acinetobacter baumannii complex* 2 

Achromobacter spp. Achromobacter denitrificans Achromobacter denitrificans 1 

Aeromonas spp. Aeromonas jandaei Aeromonas jandaei 1 

Aeromonas spp. Aeromonas punctata Aeromonas punctata 1 

Burkholderia spp. Burkholderia cenocepacia Burkholderia cenocepacia 1 

Burkholderia spp. Burkholderia contaminans Burkholderia contaminans 6 

Shigella sonnei Escherichia coli Shigella sonnei 1 

 

Table-III: Time dynamics for VITEK-MS. 

Workflow Time (seconds) 

Slide spot preparation 20 

Drying 120 

Matrix application 10 

Drying 120 

Loading into system 60 

Result time 40 

Total time 370 (6minutes,10seconds) 

 

 
Figure-IV: Comparison of API and VITEK-MS 

identification percentage. 

DISCUSSION  

MALDI-TOF MS, is a rapid and sensitive technique 

for identifying clinical microbiological isolates. This 

study proposes bacterial identification comparison 

between VITEK MS and APIs, performed at Chughtai 

Laboratory Lahore, Pakistan. The VITEK MS 

(bioMérieux, France) is an advance automated 

system, without need for intensive background 

training for its operator. 

In our study on comparing the identification of clinical 

samples, VITEK MS correctly identified 99%, while 

APIs up to 91.50%, whereas 8.50% results were 
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discordant. Some of the bacterial species such as 

Citrobacter amalonaticus, Acinetobacter junni, 

Rhizobacterium radiobacter, Acinetobacter 

calcoaceticus and Micrococcus, identified by APIs, 

were only possible with the help of certain additional 

tests. The results of APIs were the same as that of 

MALDI-TOF in terms of genus identification. 

However, APIs could not speciate the isolates to the 

level of accuracy of MALDI-TOF. Although accuracy 

of VITEK MS was 99%, but in case of certain bacteria, 

such as Salmonella spp. further serological testing is 

warranted. Literature review has revealed that MALDI-

TOF is a safe and accurate method of bacterial 

identification with markedly reduced biowaste 

production. In comparison to the current study 

previous studies have documented non-clinical isolates 

.6-10,12-14 Furthermore, additional benefit of using 

MALDI-TOF is that it’s a safe option to identify 

hazardous pathogens (Brucella spp, Bacillus anthracis, 

Francisella tularensis) due to shorter handling time, 

absence of aerosol generating steps.15,16 

In present study primary focus was centered on clinical 

bacterial isolates identification. In comparison with 

MALDI-TOF, API is a conventional method but it has 

the advantage of identifying salmonella enterica 

subspecies enterica serotypes without need for an 

additional serogrouping, however it requires 24-48 

hours for analysis, and late identification results in 

delay of both empiric and targeted treatment. This 

means that rapid, reliable, cost-effective procedures are 

important prerequisites of a clinical microbiology.11 In 

our study VITEK MS has analyzed the samples within 

few minutes (6min 10 seconds). The time dynamics for 

MALDI-TOF were calculated and shown in the Table-

III. In addition to this reduced running cost, technical 

expertise, provision of the authentic results gives an 

edge to the VITEK MS over other identification 

procedures. However, there are certain precautionary 

measures which include careful application, avoiding 

spillage of matrix between spots and avoiding marking 

on slide.6,11 

There were a few limitations of this study. Firstly, the 

current study was single centered, further validation 

with a similar study containing large number of 

samples(multicentric) should be done. Secondly, 

discrepant results could have been more precisely 

confirmed by 16s rRNA sequencing. 

CONCLUSION 

Addition of the VITEK MS to our laboratory facilitates 

turnaround time and adds in diagnostic efficiency for 

bacterial identification. It was observed that rapid 

bacterial identification can affect patient’s 

management. Number of database entries are crucially 

important for reliable identification of microorganisms 

thus continuous update of database software is 

mandatory for excellent performance. MALDI-TOF is 

a game changer. It seems to play a vital role in future 

clinical microbiological laboratories in Pakistan. More 

research is required to achieve efficient identification 

directly from samples like blood, CSF, Pus and urine 

cultures along with antibiotic susceptibilities. 
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ABSTRACT 

Background: The global incidence of head and neck cancer (HNC) is escalating. This research aimed to analyze the 

prevalence of human papillomavirus (HPV) in patients suffering from HNC. 

Material and Methods: We conducted a forward-looking observational study at the Department of Medical 

Oncology, Jinnah Postgraduate Medical Center, Karachi, Pakistan, from January through September 2021. The study 

included patients above 15 years old, of any gender, with a confirmed diagnosis of HNC. HPV presence was 

determined via Polymerase Chain Reaction (PCR) for each patient. Socio-demographic data was collected using a pre-

established proforma, and data analysis was executed using SPSS version 23. 

Results: A total of 305 patients with HCNs were included. The mean age of patients was 46.46±12.58 years. The most 

common site of HNCs was found to be oral cavity (82%) and squamous cell carcinoma was the most common 

histological type (94.1%). Of 305 HNCs, 134 had tumor size of T3, 200 had nodal status of N1, 263 had grade II and 

only had metastasis (2.3%). Out of 305 patients with HNCs, 39 cases were found to be HPV positive. Statistically 

significant differences were observed between HPV and gender (p=0.048), naswar (p=0.018), betel nut consumption 

(p=0.020) and site of tumor (p=0.038).  

Conclusion: The presence of HPV presents distinctive HNC characteristics and may serve as a survival indicator for 

these types of malignancies. Given the inherent genetic and socio-demographic disparities, along with differences in 

sexual behaviors and harmful lifestyle habits, the need for sex and race-specific clinical trials for HNC treatment is 

becoming increasingly evident.  

Key Words: Cancer, Head and neck cancer, Human papillomavirus, Oral cavity cancer 

 
BACKGROUND 

Head and neck cancer (HNC) encapsulates a diverse 

array of neoplasms located in the head and neck 

region. As per the World Health Organization (WHO), 

HNCs can be classified based on site, etiology, and 

histology.1 Squamous cell carcinoma, the most 

common type of HNC, ranks as the sixth most 

prevalent cancer in Pakistan.2 Etiologically, HNCs can 

be categorized into two groups: Human papillomavirus 

(HPV) positive and HPV negative cancers.3 

Existing data concerning HPV infection prevalence in 

Pakistan is not substantial or conclusive. Previous 

research provides conflicting perspectives on the extent 

of HPV infection among HNC patients. In the context 

of cervical HPV detection, studies report a prevalence 

rate ranging from 18% to 98%.4-6 Another study 

specifically examined HPV prevalence in head and 

neck squamous cell cancers (HNSCC) across variables 

such as sex, race, tumor site, and HPV detection 

method. The findings showed that overall HPV 

prevalence in HNSCC was 47.4%, with higher rates 

observed in oropharyngeal tumors compared to non-

oropharyngeal tumors. HPV positivity was also found 

to be more prevalent among men than women and 

white individuals compared to non-white individuals. 

Additionally, HPV detection rates varied depending on 

the method used, with p16 immunohistochemistry 

demonstrating the highest sensitivity and specificity. 

This study shed crucial light on the epidemiology of 

HPV-related HNSCC, underscoring the necessity for 

prevention and treatment strategies tailored to sex, 

race, and tumor site.7 

HPV, a member of the Papillomaviradae family, is a 

non-enveloped, double-stranded DNA virus. Its size 

ranges from 52 to 55 nm, composed of seventy-two 

pentameric capsomers.8 Although its role in causing 

cervical cancer is well-established, accounting for 5% 

of all cancers and nearly 113,400 cases annually, the 

connection between HPV and other cancers like HNC 
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remains understudied.9 HPV-driven cancer stems from 

persistent HPV infections known to induce dysplastic 

and neoplastic changes.10 

With limited research focused on HPV infection in 

HNCs, the need for further investigation is clear. This 

study, therefore, aims to evaluate the frequency of 

HPV-driven cancers, characterize the tumors 

associated with HPV infection, and understand the 

correlation between socio-demographic factors and 

HPV infection 
 

MATERIAL AND METHODS  

It was a prospective observational study conducted at 

the department of medical oncology, Jinnah 

postgraduate medical center, Karachi, Pakistan from 

January to September 2021. Sample size of 305 was 

estimated using proportion of HPV as 31.1% 11,12, 

taking margin of error as 5.2% and 95% confidence 

level. Patients of age more than 15 years of either 

gender with confirmed diagnosis of HNCs were 

included. Patients with non-HPV driven origins, 

patients with inoperable disease and palliative care 

cases were excluded from the study. Non-random 

probability consecutive sampling technique was 

applied for sample selection. 

Ethical approval (ERC NO.F.2-81/2021-

GENL/5845/JPMC) was taken from ERC of Jinnah 

postgraduate medical center, Karachi, Pakistan. 

Informed consent was obtained from all the eligible 

participants before collecting data. In this study, we 

used the p16 immunohistochemistry test, a surrogate 

marker for HPV infection, on tissue biopsies for HPV 

detection. This involved staining the tissues for the p16 

protein, which is often overexpressed in HPV-related 

cancers. The test results were interpreted by 

experienced pathologists, who determined the presence 

of HPV based on the degree and pattern of staining. 

p16 positivity or negativity was determined by the 

intensity and extent of staining observed under the 

microscope. A sample was considered p16 positive 

when there was a strong and diffuse staining in the 

nucleus and/or cytoplasm of the cells in the tissue 

section. In the case of HNCs, p16 positivity was 

defined as staining in 70% or more of the tumor cells. 

Data on socio-demographics was collected on pre-

designed proforma including sociodemographic, 

addiction, family history of cancer, smoking, tobacco, 

naswar, betel nut, betel leaf, alcohol, and tumor 

characteristics.  

SPSS version 23 was used to analyze data. Mean and 

standard deviation (SD) were reported for quantitative 

data. Frequency and percentage were reported for 

categorical data. Association between HPV and socio-

demographics was assessed using Chi-square test. A p-

value<=0.05 was considered as statistically significant.  
 

RESULTS 

The study included 305 patients with HNCs from 

tertiary care hospitals of Karachi, Pakistan over a 

period of six months. The mean of the study 

participants was 46.46±12.58 years (range: 16-76 

years). There were 227 males and 78 females 

diagnosed with HNCs. Most of the study participants 

were Urdu speaking (47.9%), urban area residents 

(72.1%), and illiterate (43.6%). The majority of 

participants (61.3%) in the study have a monthly 

family income less than 15,000 PKR, while 35.4% earn 

between 15,000-30,000 PKR and only a small fraction 

(3.3%) have income exceeding 30,000 PKR. In the 

study, 47 (15.4%) of participants reported a family 

history of any type of cancer, while the majority, 258 

(83.6%), indicated no such history. A small proportion 

of the participants, 14 (4.6%), reported a family history 

of head and neck cancers (HNCs), while the vast 

majority, 291 (95.4%), had no family history of HNCs. 

There were 85 smokers and 106 were betel nut 

consumers. Almost 15.4% had a positive family history 

of any cancer and 4.6% had a positive family history of 

HNCs. The most common site of HNCs was oral 

cavity (82%), followed by larynx (7.9%). SSC was 

present in the majority of the cases (94.1%) and 5.9% 

had adenocarcinoma. Of 305 HNCs, 134 had tumor 

size as T3, 200 had nodal status as N1, 263 had grade 

II of tumor and only had metastasis (2.3%) (Table-I). 

Out of 305 patients with HNCs, 39 (12.8%) cases were 

HPV positive and 266 cases were HPV negative. HPV 

was positive in 24 males (61.5%) and 15 females 

(38.5%). Statistically significant difference was 

observed between HPV and gender (p=0.048). We 

found HPV was positive in 2 naswar users (5.1%) and 

37 non-naswar users. There was a statistically 

significant difference observed between HPV positivity 

and naswar consumption (p=0.018). Further, we found 

20 HPV positive patients were betel nut consumers and 

19 were non-betel nut consumers. We found a 
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statistically significant difference between HPV 

positivity and betel nut consumption (p=0.020). We 

observed HPV was positive in 36 patients with oral 

cavity tumors (92.3%), 1 patient with larynx (2.6%) 

and 2 patients with oropharynx (5.1%). There was a 

statistically significant difference observed between 

HPV positivity and site of tumor (p=0.038) (Table-II). 
 

Table-I: Baseline characteristics of patients with HNCs 

(n=305). 

Characteristics Mean ± SD 

Age in years 46.46±12.58 

Gender 

Male 227 (74.4%) 

Female 78 (25.6%) 

Ethnicity 

Urdu 146 (47.9%) 

Sindhi 66 (21.6%) 

Punjabi 30 (9.8%) 

Pashto 20 (6.6%) 

Balochi 24 (7.9%) 

Others 19 (6.2%) 

Locality 

Urban 220 (72.1%) 

Rural 85 (27.9%) 

Education 

Illiterate 133 (43.6%) 

Primary 89 (29.2%) 

Matric 35 (11.5%) 

Intermediate 32 (10.5%) 

Graduate 14 (4.6%) 

Post graduate 2 (0.7%) 

Site of tumor 

Oral cavity 250 (82%) 

Larynx 24 (7.9%) 

Hypopharynx 8 (2.6%) 

Oropharynx 4 (1.35) 

Nasopharynx 19 6.2%) 

Subtype of tumor 

Adenocarcinoma 18 (5.9%) 

SSC 287 (94.1%) 

Tumor size 

T1 5 (1.6%) 

T2 64 (21%) 

T3 134 43.9%) 

T4 102 (33.45) 

Nodal status 

No 43 (14.1%) 

N1 200 (65.6%) 

N2 61 (20%) 

N3 1 (0.3%) 

Grade 

I 26 (8.5%) 

II 263 (86.2%) 

III 16 (5.2%) 

Metastasis 

Mo 298 (97.7%) 

M1 7 (2.3%) 

Table-II: Stratification of HPV with respect to socio-

demographics and tumor characteristics. 

Characteristics HPV P-

value 

Yes (n=39) No (n=266) 
 

Age in years 43.82±10.77 46.85±12.79 0.161 

Gender  

Male 24 (61.5%) 203 (76.3%) 
0.048* 

Female 15 (38.5%) 63 (23.7%) 

Ethnicity  

Urdu 19 (48.7%) 127 (47.7%) 

0.981 

Sindhi 8 (20.5%) 58 (21.8%) 

Punjabi 3 (7.7%) 27 (10.2%) 

Pashto 3 (7.7%) 17 (6.4%) 

Balochi 4 (10.3%) 20 (7.5%) 

Others 2 (5.1%) 17 (6.4%) 

Locality 

Urban 24 (61.5%) 196 (73.7%) 0.114 

Rural 15 (38.5%) 70 (26.3%) 

Education 

Illiterate 18 (46.2%) 115 (43.2%) 

0.435 

Primary 9 (23.15%) 80 (30.1%) 

Matric 7 (17.9%) 28 (10.5%) 

Intermediate 5 (12.8%) 27 (10.2%) 

Graduate 0 14 (5.3%) 

Post graduate 0 2 (0.8%) 

Monthly Family Income 

<15,000 PKR 29 (74.45) 158 (59.45) 

0.199 
15,000-30,000 

PKR 

9 (23.1%) 99 (37.2%) 

>30,000 PKR 1 (2.6%) 9 (3.4%) 

Addiction  

Smoking 7 (17.9%) 78 (29.3%) 0.139 

Tobacco 5 (12.8%) 60 (22.6%) 0.166 

Naswar 2 (5.1%) 56 (21.1%) 0.018* 

Betel nut 20 (51.3%) 86 (32.3%) 0.020* 

Betel leaf 7 (17.9%) 62 (23.3%) 0.455 

Alcohol 0 9 (3.4%) 0.243 

Family history of any cancer 

Yes 8 (20.5%) 39 (14.7%) 
0.526 

No 31 (79.5%) 227 (85.3%) 

Family history of HNCs 

Yes 3 (7.7%) 11 (4.1%) 
0.322 

No 36 (92.3) 255 (95.9%) 

Site of tumor 

Oral cavity 36 (92.3%) 214 (80.5%) 

0.038* 

Larynx 1 (2.6%) 23 (8.6%) 

Hypopharynx 0 8 (3%) 

Oropharynx 2 (5.1%) 2 (0.8%) 

Nasopharynx 0 19 (7.1%) 

Subtype of tumor 

Adenocarcinoma 2 (5.1%) 16 (6%) 
0.589 SSC 37 (94.9%) 250 (94%) 

Tumor size 

T1 0 5 (1.9%) 

0.454 
T2 5 (12.8%) 59 (22.2%) 

T3 21 (53.8%) 113 (42.5%) 

T4 13 (33.3%) 89 (33.5%) 
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Nodal status 

No 6 (15.4%) 37 (13.9%) 

0.818 
N1 27 (69.2%) 173 (65%) 

N2 6 (15.4%) 55 (20.7%) 

N3 0 1 (0.4%) 

Grade 

I 3 (7.7%) 23 (8.6%) 

0.7 II 35 (89.7%) 228 (85.7%) 

III 1 (2.6%) 15 (5.6%) 

Metastasis  

Mo 39 (100%) 259 (97.4%) 
0.601 

M1 0 7 (2.6%) 

 

 
Figure-I:  Frequency of substance use among 

participants (N=305). 

 

DISCUSSION 

The role of high-risk HPV in cervical cancer is well-

established, yet recent decades have also seen 

emerging evidence of its involvement in other 

malignancies, including a subset of head and neck 

cancers.13, 14 This latter group exhibits distinct clinical, 

epidemiological, and molecular characteristics 

compared to non-HPV head and neck carcinoma.15 

While oropharyngeal squamous cell carcinoma 

(OPSCC), which represents approximately a quarter of 

all head and neck squamous cell carcinoma (HNSCC) 

cases, has been robustly linked to HPV, its association 

with other HNSCC types is less certain.16, 17 High HPV 

prevalence is observed in oral malignancies in Western 

countries, with rates ranging from 70-90%.18 However, 

our study reports a comparatively lower incidence of 

HPV-associated HNC at around 13%, a finding 

consistent with data from other regions.19, 20 

Despite HPV's frequent detection in oral cavities, its 

contribution to oral cavity squamous cell carcinoma 

(OCSCC) remains limited (3.9% of cases), contrasting 

starkly with the 47% case contribution to OPSCC.21 

Interestingly, our findings revealed a high HPV 

prevalence of 92.3% in oral cavity cancer, compared to 

5.1% in oropharyngeal and 2.6% in larynx cancer. 

Tobacco use, betel quid chewing, and alcohol 

consumption all pose potential risks for oral cavity 

malignancies.22 Moreover, our study corroborates 

previous research indicating a higher HPV prevalence 

in men than women.23,24 This may suggest gender-

based transmission patterns, though the data remains 

inconclusive. Evidence points to potential protective 

roles of female hormones against HNSCC 

development.25 Further, a study by Ochoa et al. 

underscored the survival advantage conferred by HPV 

positivity in HNSCC patients, with HPV-negative 

individuals exhibiting significantly lower survival 

rates.26 

Our analysis also highlights the link between HPV 

infection and hazardous habits such as tobacco and 

betel nut chewing, both independent risk factors for 

oral cancer. The increasing prevalence in recent years 

reflects not just the addictive and stimulatory 

properties of tobacco, but also the lack of social stigma 

associated with betel nut use among Pakistan's lower 

and middle socioeconomic classes.19 The results of this 

study lay a foundation for devising improved 

diagnostic strategies, effective treatment modalities, 

and advanced screening programs to mitigate the future 

burden of HPV-driven HNC in Pakistan. 

 

CONCLUSION  

This study underscores the significant, yet complex, 

relationship between HPV and head and neck cancer, 

particularly highlighting the demographic, behavioral, 

and gender differences. The findings provide valuable 

insights for healthcare providers to tailor preventive 

strategies, diagnostic procedures, and treatment 

modalities. They also stress the importance of 

developing comprehensive HPV screening programs 

and targeted vaccinations, particularly in regions with 

lower socioeconomic status. Further research is 

warranted to delve deeper into the multifaceted role of 

HPV in head and neck cancers and to further elucidate 

the factors impacting its prevalence and progression. 
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ABSTRACT 

Background: Bacterial pneumonia is one of the public health concerns with high ICU admissions, morbidity and 

mortality in individuals of all ages worldwide. The diagnosis in intensive care unit (ICU) settings poses challenges, 

primarily obtaining rapid and reliable microbiological confirmation. Objective of the present study is to compare the 

results of mini-BAL and BAL among ICU patients with predominant right lower lobe pneumonia. 

Material and Methods:  This Prospective randomized comparative cross-sectional study as done Medical ICU, 

Services Hospital, Lahore – 1 year. The study was carried out after approval from the institute's ethics committee. Our 

study had 66 participants, 33 in each group. Each group of patients was assigned at random. The first group had the 

BAL procedure, whereas the second group received the mini-BAL procedure. Both groups' demographic, clinical, 

laboratory, bacteriological, and mycological data were obtained. SPSS version 23 was used to analyse the data 

collected. Mean, standard deviation, frequency, and percentages were utilised in descriptive statistics. The Chi square 

test was also used to compare groups. Cut off set to p<0.05. 

Results: The BAL technique isolated bacteriological pathogens in 13(39.4%) patients and mini-BAL technique 

isolated bacteriological pathogens in 15(45.5%) patients. The BAL technique isolated mycological pathogens in 

12(36.4%) patients and mini-BAL technique isolated mycological pathogens in 14(42.4%) patients. There was no 

statistically significant difference among the two procedures. (p>0.05) 

Conclusion: In the mini-BAL group, the frequency of isolation of bacteria and mycological pathogens is slightly 

higher. Although there was no statistically significant difference, we propose that mini-BAL be used instead BAL 

because it is less invasive. 

Key Words: Comparison, Mini-BAL, BAL ICU patients, Right lower lobe, Pneumonia 
 

 
BACKGROUND 

Bacterial pneumonia is one of the most important 

public health challenges due to its high medical and 

economic expenses, which result in increased 

morbidity and mortality in individuals of all ages 

worldwide.1-3 Pneumonia is an acute inflammation and 

consolidation of lung tissue caused by infectious 

organisms such as bacteria, viruses, fungi, and 

parasites.1 Bacterial pneumonia is an inflammation of 

one or two lobes of the lung caused by bacterial 

infection.4 

 The most prevalent ICU-acquired infection is 

ventilator-associated pneumonia (VAP). Five to forty 

percent of incidents are reported. It is strongly 

recommended that infections be confirmed 

microbiologically. Which sampling technique to 

employ is still a matter of debate. Emerging 

microbiological tools will likely alter our standard 

diagnostic and treatment procedures for VAP in the 

near future. 5 

The diagnosis in intensive care unit (ICU) settings 

poses challenges, primarily obtaining rapid and reliable 

microbiological confirmation. BAL is a diagnostic tool 

for bacteriological and fungal infections. 6 The BAL 

bronchoscopic technique is costly and requires 

experienced personnel. Complications associated with 

invasive procedures, such as BAL, are more likely to 

occur in critically ill patients. Therefore, the hazards 

and advantages of BAL should be carefully weighed in 

the case of a critically ill patient.7 Mini 

bronchoalveolar lavage (Mini-BAL) is an alternate 

approach for acquiring respiratory samples from 

mechanically ventilated patients that is straightforward, 
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less invasive, and inexpensive.8,9 A study could not 

find any difference in the diagnostic frequency of the 

two procedures.10 

Less invasive and new diagnostic techniques, like 

mini-BAL, has been investigated in the recent years 

based on above observation, notably in diagnosis of 

VAP “ventilator associated pneumonia". 7However, 

there is inadequate evidence to evaluate the diagnostic 

usefulness of mini-BAL to BAL in ICU patients with 

predominant right lower lobe pneumonia. Feasibility 

and diagnostic usefulness of this less invasive 

technique, the mini-BAL, is gaining popularity. The 

aim of our study was to compare the results of mini–

BAL and BAL among ICU patients with predominant 

right lower lobe pneumonia. 

 

MATERIAL AND METHODS  

After approval from ethical committee of institute the 

study was conducted at Medical ICU, Services hospital 

Lahore from 01-01-2020 to 31-12-2020. The study 

design was comparative cross sectional. The sample 

size of our study was 66, 33 in each group (ICU 

patients with predominant right lower lobe 

pneumonia). The patients were randomly assigned to 

each group. One group underwent BAL procedure and 

second group mini-BAL procedure. 

Regarding BAL, under aseptic measures and local 

anesthesia with lignocaine, fibro optic bronchoscope 

was introduced through Endotracheal tube and then 

into the lavaged section. Two aliquots of 20ml saline 

were utilized to capture the return fluid in the mucous 

trap bottle. A minimum of 20ml of sample was sent to 

the lab for diagnosis. 

In mini-BAL procedure; A sterile long suction catheter 

of size 12 French (Fr) was inserted through the ET and 

blindly progressed into the distal airways until 

resistance was encountered, at which point the tube 

was jammed. Suction was used to collect aspirate in a 

sterile mucous extractor container after 20 ml of 

Sodium Chloride 0.9 percent was given through the 

catheter. Following these procedures, the probe was 

carefully withdrawn utilizing turning movements. 

The demographic, clinical, laboratory, bacteriological 

and mycological information for both groups were 

collected. The collected information was analyzed by 

using SPSS version 23. In descriptive statistics, mean, 

standard deviation, frequency with percentages were 

used. Chi square test was also used to compare 

outcome. P value less than 0.05 was set as significance 

level.  

 

RESULTS 

We enrolled 66 patients in our study 33 in each 

group. One group was BAL group and second 

group was Mini BAL group. Frequency and 

percentages of qualitative variables; gender, use of 

the antibiotic, diabetes mellitus, hypertension, 

atherosclerotic cardiac disease, chronic renal 

failure, sepsis, chronic liver failure are presented 

in Table-I. Descriptive statistics (mean+ SD) of 

Age, APACHE II, Temperature °C, Leukocytes/ 

mm3, CRP mg/dl, Procalcitonin ng/dl, Albumin, 

g/dl, Creatinine mg/dl are presented in Table-II. 

The outcome (bacteriological or mycological) was 

compared among BAL and mini-BAL group. 

Difference was not statistically significant Table-

III. 

 

 

Table-I: Qualitative Demographic, clinical and laboratory data of patients 

 Groups 

BAL Group Mini BAL Group 

 

 

Gender 

Male 21 24 

63.6% 72.7% 

Female 12 9 

36.4% 27.3% 

Use of the Antibiotic Yes 30 26 

90.9% 78.8% 

No 3 7 

9.1% 21.2% 

 

 

Diabetes Mellitus 

 

Yes 

12 13 

36.4% 39.4% 

 

No 

21 20 

63.6% 60.6% 
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Hypertension 

   

Yes 

10 8 

30.3% 24.2% 

No 23 25 

69.7% 75.8% 

 

Atherosclerotic cardiac 

disease 

 

Yes 

12 9 

36.4% 27.3% 

No 21 24 

63.6% 72.7% 

 

Chronic Renal Failure 

 

Yes 

9 8 

27.3% 24.2% 

 

No 

24 25 

72.7% 75.8% 

 

 

        Sepsis 

 

 

Yes 

7 8 

21.2% 24.2% 

 

No 

26 25 

78.8% 75.8% 

 

Chronic Liver Failure 

Yes 1 2 

3.0% 6.1% 

No 32 31 

97.0% 93.9% 
 

Table-II: Quantitative demographic, clinical and laboratory data of patients 

 BAL Group Mini BAL Group 

Age 56.18±5.68 57.33±5.54 

APACHE II 22.45±2.40 22.88±2.25 

Temperature °C 36.97±0.92 36.70±0.85 

Leukocytes, / mm3 11535.27±280.69 11551.79±321.46 

CRP, mg/dl 22.73±4.68 21.79±4.57 

Procalcitonin, ng/dl 4.18±1.69 4.61±1.89 

Albumin, g/dl 2.52±0.51 2.61±0.50 

Creatinine, mg/dl 1.55±0.51 1.48±0.51 

(APACHE II "Acute Physiology and Chronic Health Evaluation", CRP "C-reactive protein") 
 

Table-III: Bacteriological and mycological results of BAL and mini-BAL samples 

 Groups p value 

BAL Group Mini BAL Group 

Bacteriological 

Results 
Acinetobacter baumannii 

3 4   

 

 

 

 

 

 

 

0.977 

9.1% 12.1% 

Streptococcus pneumoniae 
3 2 

9.1% 6.1% 

Staphylococcus aureus 
3 2 

9.1% 6.1 

Enterococcus faecium 
1 2 

3.0% 6.1% 

Pseudomonas aeruginosa 
1 1 

3.0% 3.0% 

Stenotrophomonas 

species 

1 2 

3.0% 6.1% 

Klebsiella species 
1 2 

3.0% 6.1% 

No agent 
20 18 

60.6% 54.5% 

Mycological results 
Candida spp. 

11 12  

 

 

0.788 

33.3% 36.4% 

Aspergillus spp. 
1 2 

3.0% 6.1% 

 21 19 

 63.6% 57.6%  
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DISCUSSION 

The study was carried out at Medical ICU Services 

Hospital to compare the outcomes of mini–BAL and 

BAL in ICU patients with predominate right lower 

lobe pneumonia. 

Whether obtained in the community or through 

medical care, pneumonia is a serious condition. It has 

been established that mortality is reduced when 

antibiotic treatment is initiated promptly.11 Due to the 

difficulty in identifying the causative organisms, 

selecting the appropriate antibiotic may be 

problematic. Because of this, broad-spectrum 

antibiotics are frequently prescribed, at least until 

microbiological testing is complete. Due to 

contamination from infected upper airways, 

endotracheal samples collected from intensive care 

patients may produce inaccurate results.12 As a result, 

physicians must collect reliable lower respiratory tract 

samples that are free of contamination. Microbiological 

analysis of bronchoscopy material is regarded as a 

particular diagnostic technique for determining the 

causal bacteria in pneumonia.13 

Bronchoscopy is an invasive, needs expertise, longer 

time for perform, expensive, disturb the respiratory 

mechanics, oxygenation and hemodynamics in 

intensive care unit during procedure. So, an easy 

method is needed to perform this.14 

BAL has been linked to a number of problems in 

patients, particularly acute respiratory distress 

syndrome. Bleeding, cardiac arrhythmias, 

pneumothorax and Hypoxemia are some of the other 

problems. As a result, in the critical patient scenario, 

the benefits/risks of BAL should be carefully assessed 

before to application, with the procedure being used 

when less invasive techniques have limits or are not 

useful for diagnosis.15 

Protected mini-BAL is less invasive, needs less 

expertise, requires less time to perform, inexpensive, 

has less impact on respiratory mechanics, oxygenation 

and hemodynamics in intensive care unit during 

procedure.16 

In several investigations, the sensitivity and specificity 

of mini-BAL were reported to be 63-100 % and 66-96 

%, respectively. These findings are comparable to 

those obtained with the fiberoptic BAL. Bronchoscopy 

is not recommended as a standard diagnostic procedure 

for some pneumonias, such as CAP, and should be 

reserved for people with severe types of pneumonia 

who have not responded to early medication and 

require further pneumonia investigations. 17 

In our study we find mini-BAL technique isolated 

bacteriological pathogens more than BAL technique 

similar in mycological pathogens results. The 

difference was present but the difference was not 

significant statistically. These results matched with the 

results of study.1, 11 

Another study could not find any difference in the 

diagnostic frequency of the two procedures. 10Rouby et 

al. utilized mini-BAL in patients with hospital-acquired 

pneumonia. In terms of microbiological correctness, 

mini-BAL was 74 percent comparable to pathologic 

examination of postmortem lung tissue. They proposed 

that instead of bronchoscopy, mini-BAL might be 

utilized.11 

Limitations of the present study were small sample 

size; sample size was not calculated and use of single 

centre for data collection. We recommend large multi 

centre trials for confirmatory evidence so that 

guidelines can be developed and on the basis of 

evidence less invasive procedure may replace invasive 

procedure. 

 

CONCLUSION  

The frequency of isolation of bacteria and mycological 

pathogens is slightly higher in the mini-BAL group. 

Although there was no statistically significant 

difference, we propose that mini-BAL be used instead 

of BAL because it is less invasive, less expensive, 

requires less expertise, takes less time to perform, and 

causes less disruption to respiratory mechanics, 

oxygenation, and hemodynamics. 
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SALMONELLA ENTERICA SEROVAR TYPHI (SALMONELLA TYPHI) BRAIN 

ABSCESS AFTER BRAIN SURGERY: A CASE REPORT 

Muhammad Shehbaz, Summiya Nizamuddin, Azra Parveen, Salma Muhammad Abbas 
 

Shaukat Khanum Memorial Cancer Hospital and Research Centre, Lahore Pakistan 
 

ABSTRACT 

Salmonella typhi (Salmonella enterica serovar Typhi) is one of the pathogens responsible for typhoid fever, a major 

public health problem in low and middle-income countries like Pakistan. Typhoid fever caused by S. typhi can result 

in severe disease with protean complications like gastrointestinal hemorrhage and perforation, endocarditis, 

pancreatitis, hepatitis, pneumonia or typhoid encephalopathy but focal intracranial infections like brain abscess is a 

rare occurrence. We are reporting a case of S. typhi brain abscess in an eleven-year-old boy who was operated for 

brain tumor and developed S. typhi brain abscess in the post-operative period. 

Key Words: Salmonella Typhi, Gram negative rods, Brain abscess 

 
 

BACKGROUND 

Salmonella species are gram-negative, non–spore-

forming, facultative anaerobic bacilli and are well 

known pathogens of gastroenteritis in humans. 

Intracranial infections are out of ordinary 

manifestations of salmonellosis in general and brain 

abscesses in particular.1 

Brain abscess is a focal pyogenic infection of the brain 

parenchyma; the major predisposing factors are an 

associated neighboring focus of infection, trauma, and 

hematogenous spread from a distant focus.  The most 

common attributable microbial agents are anaerobic 

bacteria, aerobic and microaerophilic Streptococci, 

Enterobacteriaceae, Staphylococcus aureus while 

Aspergillus and Nocardia are commonly seen in 

immunocompromised patients. A variety of other 

microbial agents may also cause brain abscesses 

depending upon the site of primary infection, age, and 

immune status of the patient. 2 

Typhoid fever is an acute febrile illness caused by 

Salmonella enterica serovar typhi (S. typhi) and to a 

less extent by Salmonella paratyphi A, B and C, 

collectively called typhoidal salmonella. The typical 

presentation of clinical syndrome caused by S. typhi 

comprise of acute febrile illness with or without 

gastrointestinal symptoms. Intracranial involvement 

with meningitis and encephalitis can occur but focal 

intracranial infection like brain abscess is rare. We 

report a case of S. typhi related brain abscess in an 11- 

year-old boy after surgery for brain tumor.3 

 

CASE REPORT 

An 11-year-old boy visited Shaukat Khanum 

Memorial Cancer Hospital and Research Center’s 

emergency in Lahore with of history of fevers for the 

last fifteen days associated with seizures and altered 

mental status. Recently, he was diagnosed with a right 

temporoparietal lobe fibrous tumor and had tumor 

debulking surgery at some other hospital in Lahore 

Pakistan.  Neurological examination revealed altered 

mental status, neck rigidity and mild dysarthria but no 

other focal neurological deficit. 

He was empirically started on meropenem and 

vancomycin. An urgent computed tomography of the 

brain performed that revealed postsurgical 

hemorrhage, and multiple brain abscesses in the right 

parietotemporal lobe. Blood examination revealed 

white blood cells (WBC) 15700/μl with lymphocytes 

at 12 % of total leukocytes, hemoglobin 14g/dl, 

platelets 143000/μl, C-reactive protein (CRP) 154 mg/l 

and erythrocyte sedimentation rate 70 mm/hr. Blood 

culture also remained negative for any bacterial 

growth. Other laboratory workup was unremarkable.  

Magnetic resonance imaging of brain confirmed the 

findings of brain abscess Figure-I. Surgical drainage of 

abscess was performed on 4th day of hospital 

admission by craniotomy, which confirmed the 

diagnosis of abscess at tumor resection site in right 

temporal lobe.  
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The pus specimen collected from the drained abscess 

was sent for culture to the hospital’s onsite 

microbiology laboratory. Bacterial cultures from the 

pus grew non-lactose fermenting gram negative 

bacteria. This isolate was identified as S. typhi an API 

20E (Bio Mérieux, Inc). Serotyping was done to 

confirm the isolate. This isolate was found to be 

susceptible only to meropenem, azithromycin and 

chloramphenicol on standard disk-diffusion testing. 

Evaluation of the cerebrospinal fluid drained during 

surgery revealed the following values; WBCs 0 /mm3, 

RBCs 0 /mm3, proteins 210 mg/d and glucose 22 

mg/dl. Although CSF and blood cultures remained 

negative for any bacterial growth Table-I, the patient 

was treated with high dose meropenem. Unfortunately, 

the patient deteriorated during the post-operative 

period due to the large residual aggressive tumor and 

he died in next few days due to advanced intracranial 

disease and sepsis. 

 

Table-I: Cerebrospinal fluid analysis report.  

CSF parameters Value Normal Range  

CSF glucose  22 mg/dl 66% of serum 

glucose  

CSF proteins  210 mg/dl 15 -45 mg/dl 

WBC 0 0-5 cells all 

lymphocytes  

RBC 0 Not present  

CSF culture  No bacterial 

growth  

 

CSF, cerebrospinal fluid WBC, White blood cells   RBC, Red blood cells 

 

 
Figure-I: MRI brain with contrast of our patient 

showing brain abscess. 

 

DISCUSSION  

Salmonella species are an uncommon cause of post-

operative intracranial infections such as meningitis, 

subdural empyema, encephalitis and brain abscess. We 

report a case of post-operative S. typhi brain abscess in 

a patient after surgery for brain tumor. McClintock 

reported the first case of S. typhi related brain abscess 

in literature in an autopsy report in 1902.4,5 

In our literature review, we found twelve such cases in 

which patients with various intracranial malignancies 

had S. typhi related brain abscesses. Out of these 

twelve cases, eight patients developed S. typhi related 

brain abscess in the postsurgical period following 

surgery for brain tumor while in remaining four cases 

there was no history of recent brain surgery6. 

The review of those previously reported cases of S. 

typhi brain abscess further revealed that five cases had 

glioblastoma multiform; two cases were with 

craniopharyngioma, two cases were metastatic 

adenocarcinomas; two with astrocytoma’s and one had 

oligodendroglioma as primary brain malignancy. Our 

case is unique in this aspect that we found S. typhi 

related brain abscess in association with an aggressive 

skull based fibrous tumor.7 

Literature review also revealed that S. typhi species 

related intracranial infection usually occurs in those 

with various precipitating conditions such as 

immunocompromised states (e.g., HIV infection and 

AIDS, with prolong use of corticosteroids or 

chemotherapy etc.) blood disorders, previous brain 

surgery or infarcted brain tissue. 3 Among 

immunocompetent individuals, we also found one case 

report of S. typhi brain abscess following cerebral 

infarction. Based upon our review of literature related 

to salmonella brain abscess specifically in patients 

with brain tumor, the most important predisposing 

factors are immune compromised status and the 

presence of structural brain damage.4  

Both innate and adaptive immune systems furnish 

resistance against salmonella infections in humans. 

Acidic pH of stomach, normal microbiota of intestine 

and mucosal lymphoid tissue provide innate immunity 

against infection after intestinal ingestion while T and 

B lymphocytes mediated adaptive responses are 

equally important. Our patient had uncontrolled 

malignancy and he was also on corticosteroids to 

mitigate the effects of tumor related brain edema, the 

factors that have high potential to impair both innate as 

well as adaptive immune responses.8 

Intracranial salmonella infection tends to involve 

diseased tissue such as hematomas, fracture sites and 

neoplasm due to the organism tropism for dead tissue. 

In our case the tumor or postsurgical hematoma may 

had acted as a culture medium for salmonella typhi 

growth. The prolonged use of corticosteroids and 

presence of malignancy may have predisposed our 
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patient for the dissemination of salmonella typhi to 

brain after initial infection.9 

Tissue cultures are most sensitive way to make 

microbial diagnosis while yields of blood and CSF 

cultures are low. Patients with S. typhi related brain 

abscess have poor prognosis without adequate 

drainage of abscess as in the previous literature almost 

all patient who died had inadequate drainage or did not 

undergo drainage of abscess. In our case, as already 

mentioned that he was treated with Meropenem but 

our patient died in few days, inadequate drainage of 

abscess and aggressive nature of primary tumor likely 

contributed to the patient poor clinical outcome. 10 

 

CONCLUSION  

Although S. typhi related brain abscess is rare, and is 

usually associated with immunocompromised 

conditions it can occur in patients with intracranial 

malignancies as a result of chemotherapy or tumor 

related immune dysfunction, presence of necrotic 

tissue at tumor site or due to prolonged use of 

corticosteroids. Neuroimaging has a significant role in 

the diagnosis of such cases.  Adequate drainage of pus, 

bacterial cultures along with culture guided 

postsurgical antibiotics therapy are the mainstay of 

treatment, although the nature of patient primary 

diagnosis also has significant impact over prognosis. 
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SHIGELLEMIA IN A CHILD WITH GASTROENTERITIS: A CASE REPORT AND 

REVIEW OF MICROBIOLOGY AND MANAGEMENT  
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ABSTRACT 

Shigellemia is a rare entity of sepsis encountered in individuals having gastroenteritis caused by shigella spp. It is 

reported to be common in infants, immunocompromised, those having chronic illnesses and post-transplant patients on 

immunosuppressants. We present a case of a two and half year-old child who developed sepsis like illness during 

recovery from gastroenteritis. Shigella spp was isolated from blood culture and he responded well to oral antibiotics. 

This case illustrates the importance of blood and stool cultures that need to be sent in every febrile gastroenteritis case 

irrespective of immune status. Early detection and prompt treatment will likely improve outcome. 

Keywords: Shigellemia, Gastroenteritis, Child 

 
 

BACKGROUND 

One of the major causes of childhood mortality is 

diarrheal diseases. Diarrhea related deaths in children 

are estimated to be 2 million, most of whom are under 

5 years of age.1,2 This preventable disease has 

astonishingly increased risk of mortality in children 

with severe malnutrition and sepsis which are also 

common in our setup.1-8 Blood and stool cultures are 

often not done routinely in Pakistan as it could improve 

etiologic diagnosis. Pathogenic enteric isolates can be 

isolated in acute gastroenteritis (GE).  

The burden of shigellosis is high in resource-poor 

countries. Multiple studies in Pakistan have 

documented the importance of Shigella as an important 

etiologic agent in GE. A study from Aga Khan 

University Hospital of 6670 stool samples from 

children and adults showed Shigella flexneri in 6% 

samples.3 Similarly a prospective, population-based 

study in six Asian countries (including Pakistan) in 

>600,000 persons of all ages showed Shigella species 

in 2,927 (5%) of 56,958 diarrhea episodes with 

Shigella flexneri being the most frequently isolated.4 

We report here a child with dysentery and Shigella spp. 

blood stream infection (shigellemia) and discuss its 

importance of epidemiology, diagnosis and treatment.  

 

CASE REPORT 

A two and half year-old male child resident of Kashmir 

presented in outpatient clinic with history of loose 

bloody motions 2 weeks ago which was treated by a 

local pediatrician with metronidazole after which his 

loose stool improved. However, the child continued to 

have decreased appetite, low-grade fever, foul smelling 

stool and a vesicular rash. He was born to non-

consanguineous parents at full term uneventfully. He 

had regular follow up visits to our clinic for routine 

checkup and immunization. He had age-appropriate 

development. He was well fed and his height and 

weight were falling in normal range on centiles chart. 

His immunization status was up-to-date. He had no 

history of any past major illness or hospitalization. 

On examination the child had weight of 12.5 kg, height 

of 88 cm, head circumference of 48 cm, pulse 

120/minute and temperature of 37C˚. On systemic 

examination the child was comfortable, with no 

obvious distress but had pallor. Ear, nose and throat 

examination was normal. Abdominal examination 

showed soft non-tender abdomen with no distention 

and positive bowel sounds. Rest of systemic 

examination was unremarkable. Clinical impression of 

dysentery was made. 

Laboratory reports showed: Hemoglobin of 10.30 

g/dL, hematocrit 32.4%, White Blood Cell count of 

14700/μL with Neutrophil 41%, Lymphocyte 45%, 

Monocytes 10%, and platelet count of 401000/μL, C-

reactive protein 6.1 mg/L, alanine transaminase (ALT) 

37 U/L, aspartate aminotransferase (AST) 48 U/L, 

serum albumin 3.93 mg/dL, serum creatinine 0.45 

mg/dL and serum calcium of 9.6 mg/dL. Stool routine 

examination was negative for gross blood, mucus, ova, 
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cyst, worms and red blood cells but there were 2 

WBC’s/high power field. On third day blood culture 

showed growth of gram-negative rods, that later was 

verified as Shigella spp. susceptible to cefixime, 

ciprofloxacin, ceftriaxone, co-trimoxazole and was 

resistant to ampicillin and chloramphenicol. 

The child was given intravenous ceftriaxone for 5 days 

and followed by oral cefexime for another 5 days. On 

8th day of antibiotic parents told on telephonic inquiry 

that the child’s general conditions had improved, was 

afebrile for the last 4-5 days and resolution of his 

anorexia and diarrhea. A follow-up at one month 

revealed that the child was well and had no further new 

symptoms. 

 

DISCUSSION  

Shigella remains an important public health problem 

and is the second commonest cause of morbidity and 

mortality accounting for upto 13% of all diarrheal 

deaths worldwide.9 It is responsible for most deaths in 

children less than five-year-old especially 

malnourished in low-income countries.9 Septicemia 

with shigella spp is a rare entity reported in literature 

but shigella gastroenteritis also called shigellosis or 

dysentery is a common illness.4 In shigellosis there is 

invasion of gastrointestinal tract and infection often 

remains confined to gastrointestinal tract. Shigellosis 

prevention is difficult because only few organisms are 

required to cause the infection. Shigellosis is a public 

health problem and may be a self-limiting illness that 

usually resolves in about 14 days.1,3,4  

Invasive diseases by shigella are rare except in 

immunocompromised patients, post-transplant patients 

and chronically malnourished children and its 

mechanism is unclear.2,4 Septicemia with shigella is 

reported to occur in upto 4% among more than 2000 

patients having shigellosis as underlying diagnosis.10 

These patients had significantly more severe 

manifestations such as dehydration, abdominal 

tenderness, lethargy, renal failure, leukocytosis and 

other hematologic findings compared to non-

bacteremia patients. These bacteremic patients were 

also twice as likely to die as well with highest risk for 

infants less than one-year olds who were malnourished, 

non-breast fed or were afebrile at presentation.10 

Among children Shigella blood stream infection has 

been reported in literature mainly in infants.11-14 Other 

vulnerable populations are also at increased risk such 

as travelers,15 acquired immunodeficiency syndrome 

(AIDS)16 and transplant patients.17 

In Pakistan shigellemia has been reported in couple of 

case series and reports.18,19 A study from Lahore 

reported among 45 patients with malignancy 

shigellemia in 4 (8.8%) patients including three 

children.19 All of these were due to shigella flexneri 

and most isolates were susceptible to third generation 

cephalosporins. None of these patients died. 

Commonest species causing sepsis is shigella flexneri 

and the most virulent as well.4  

Shigella resistant strains appears to have emerged over 

last few decades. A prospective, population-based 

study in six Asian countries (including Pakistan) was 

done in >600,000 persons of all ages showed Shigella 

species in 2,927 (5%) of 56,958 diarrhea episodes.4 

Shigella flexneri was the most frequently isolated. The 

majority of Shigella flexneri isolates in each site was 

resistant to amoxicillin and cotrimoxazole. 

Ciprofloxacin-resistant Shigella flexneri isolates were 

also identified including from Pakistan (3%).4 Several 

resistant species from stool cultures are isolated from 

Pakistan reported in other studies.5-7 One study from 

Karachi reported shigella flexneri to be the commonest 

species of shigella isolated.5 It also showed that 100% 

were susceptible to nalidixic acid, 4% to ampicillin and 

7% to co-trimoxazole.5 Another study from the same 

city reported co-trimoxazole resistance of 56-89%, 

ampicillin resistance of 4-87% and no resistance to 

nalidixic acid was identified.7 A cross-sectional study 

from slum areas in Karachi in children with 

gastroenteritis showed isolation rate of 4% (193/4688 

stool samples) for Shigella species (Shigella flexneri 

58%, Shigella sonnei 16%, Shigella boydii 15% and 

Shigella dysenteriae 11%).6 All isolates were 

susceptible to ofloxacin and ceftriaxone. However, 

resistance was high to commonly used antibiotics 

(cotrimoxazole 88%, ampicillin 56% and nalidixic acid 

39%). Another study from in Karachi in 2002-4 in 

which resistance to cotrimoxazole was 56-89%, 

ampicillin 4-87% but nalidixic acid was 0%.7 A more 

recent study from Karachi in 199 different samples of 

S. flexneri showed high level of multiple drug resistant 

strains particularly serotype 2b.20 All these isolates 

showed high resistance to amoxicillin/clavulanic acid 

(100%), quinolones (74.6%) and trimethoprim-

sulphamethaxazole (54.4%). Also, multiple resistant 

genes were reported including blaOXA gene. 20 

Multiple resistant isolates to trimethoprim-
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sulphamethaxazole, cephalosporins, ciprofloxacin and 

azithromycin have also been reported from other parts 

of the world and is now part of the high priority so 

called “GLASS” pathogens.21 Thus treatment options 

are becoming limited in cases of severe dysentery due 

to Shigella.  

Shigellemia needs to be treated aggressively with 

appropriate antibiotics and fluid rehydration. 

Appropriate antibiotics therapy shortens the duration of 

illness, microorganism shedding as well as it reduces 

complications. Local resistance patterns should dictate 

empirical therapy. Recommended antibiotics include 

cephalosporins, ciprofloxacin and azithromycin. 

Current WHO guidelines continue to support the use of 

fluoroquinolones (first-line), β-lactams (second-line) 

and cephalosporins (second-line). Azithromycin is 

appropriate as a second-line therapy in regions where 

the rate of non-susceptibility of ciprofloxacin is known 

to be high.22 A systemic review and meta-analysis in 

children also is in line with the WHO 

recommendations as well.23 Our case responded well to 

cephalosporins to which the organism was susceptible. 

Outcome is good if diagnosis is suspected early and 

therapy initiated early. A high mortality rate has been 

associated with shigellosis including shigellemia.9 

 

CONCLUSION  

In summary Shigellemia is a rare entity of septicemia 

but always should be included in the differential of 

clinical sepsis associated with or followed by 

dysentery. Symptoms like poor appetite and fever after 

gastroenteritis not responding to other antibiotics 

should be investigated for associated underling 

septicemia. Sending blood and stool cultures should be 

an integral part of managing any febrile gastroenteritis. 

Early and accurate diagnosis can avoid morbidity and 

mortality associated with this condition. 
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ABSTRACT  

Cross-contamination is the transmission of microbial agents from one subject to another. It can be spread from 

individual to individual or through infected agents. The source of cross-infection can be saliva, blood, body secretions, 

infected instruments with blood, and necrotic tissue debris. Every year lives are lost because of the spread of infections 

in hospitals becomes a serious cause of world public health issues. In this descriptive cross-sectional study, a 

consecutive sampling technique was applied in the periodontology department of Nishter Institute of Dentistry, Multan. 

450 participants completed a questionnaire. Self-administered close-ended questionnaire in the English language was 

used and used local language to familiarize with the questionnaire. Results of the study revealed that 68 – 89% of the 

participants had a satisfactory level of knowledge about infection and infection prevention and most of them were well 

educated. 239 participants perceived that AIDS and Hepatitis can be transmitted during dental treatment. Regarding 

self-reported practice, most of the participants were aware of the fact that sterilized instruments should be used during 

dental treatment. 89.8% of participants stated that dentists should wear gloves and facemasks to prevent cross-infection 

from dentist to patient and vice versa. There was a statistically significant difference between occupation and personal 

protective equipment. There was enough knowledge and awareness of patients presented to t h e  

periodontology department of Nishter Institute of Dentistry regarding the infections which can spread in dental clinics 

like hepatitis and AIDS. There is an increased need in enhancing the awareness of the patients through social media, 

and also a need to provide knowledge of patients about cross-infection and how can it be prevented through 

educational programs both for the patients and service providers. It can also be done through awareness campaigns in 

different shopping places and educational institutes and public places. 

Key Words: Infection control guidelines, Personal protective equipment, Health care workers, World Health 

Organization, Centre of Disease Control 
 

 

BACKGROUND 

Cross-contamination is the transmission of microbial 

agents from one subject to another. It can be spread 

from individual to individual or through infected 

agents. The source of cross-infection can be saliva, 

blood, body secretions, infected instruments with 

blood, and necrotic tissue debris.1,2 Dental health care 

providers are directly exposed to blood-transmitted 

infections such as Hepatitis B (HBV) and Hepatitis C 

(HCV) viruses, staphylococci, streptococci, and HIV 

(human immunodeficiency virus), mumps, influenza, 

rubella, and Mycobacterium Tuberculosis2,3 patients 

are ignorant of the disease process as antibodies 

produce against infection by the body is detectable 

after long incubation period.4  

Knowledge and attitude also play a very important role 

in the prevention of transmission of infection in dental 

facilities.5 The current study emphasized that the 

information regarding the cross-contamination 

practices of oral health professionals and assistants for 

dental facilities and patients’ perceptions regarding to 

generated information   will be helpful for the 

implementers to apply the guidelines for contamination 

control practices in the working places. In 1986, the 

Center for Disease Control and Prevention (CDC) 

issued a paper of recommendations for infection 

control in dental settings.6 The Occupational Safety 

and Health Administration (OSHA) also published 

guidelines to prevent the spread of infection.7 British 

Correspondence:  Dr Tahira Gul, Research & Learning 

Officer, ACF International, Hyderabad Pakistan  
 

Email: tahira_gul89@outlook.com  
This article can be cited as:    Joiya Q, Abdullah S, Tasneem S, Kayani 

JA, Gul T.  Patient’s perception about cross-infection prevention in Nishter 
Institute of Dentistry (NID), Multan, Pakistan. Infect Dis J Pak. 2023; 

32(2): 69-72.  

Receiving date: 07 Apr 2022 

Revision date:  10 Oct 2022 

Acceptance Date: 26 Apr 2023 

Publication Date:   30 Jun 2023 

 This is an Open Access article distributed under the terms of the Creative 

 Commons Attribution-Non-Commercial 4.0 International License. 

SHORT COMMUNICATION 

mailto:tahira_gul89@outlook.com
https://creativecommons.org/licenses/by-nc/4.0/


Patient’s perception about cross-infection prevention in Nishter Institute of Dentistry (NID), Multan Pakistan 

 

Infect Dis J Pak 2023; 32 (2): 69-72   70 

 

Dental Association also issued guidelines for Infection 

Control in Dentistry.8 In addition, other measures are 

also developed for infection control. CDC and WHO 

also developed guidelines for hand hygiene practices.9 

Most of the patients have good knowledge regarding 

wearing of gloves by dental health professional during 

dental procedures but have less knowledge of wearing 

of face masks during dental practices, Moreover, they 

were so much afraid of HIV infections in their 

community and they did not prefer those dental clinics 

where they knew that HIV patients were treated.3 

Dental infection is the main cause of the burden of 

communicable diseases in Pakistan. Increased 

awareness of patients about cross-infection control 

methods adopted by dental   health care providers will 

help hopefully, to ask and remind them to adopt all 

essential precautions for the prevention of cross-

infection and to save their lives as well. Hence, this 

survey helps to reveal the perceptions in dental patients 

about infection control practices visiting Nishter 

Institute of Dentistry Multan (NID), Pakistan 
 

MATERIAL AND METHODS 

A descriptive Cross-Sectional survey was conducted at 

Nishtar Institute of Dentistry, Multan. All OPD 

patients in NID who visited the Periodontology 

Department, constituted the sample of 450 patients 

between May 2019 to August 2019 were recruited in 

the study. A consecutive sampling Technique was 

applied. Self-administered close-ended questionnaire in 

the English language was used in this study, which was 

explained to the participants in local language by 

dental health professional.  All the adult patients (more 

than 15 years) who visited for dental treatment were 

recruited for the study. The patients who refused to be 

a part of t h e  study were excluded from the study. 

A Statistical package, SPSS version 20 was used for 

data entry and Analysis. The mean age and frequency 

of different attitudes were analyzed by Descriptive 

analysis. Chi-square was also done to see the statistical 

significance. 
 

RESULTS 

Results showed that among the participants 60.7% 

were female while 39.3% of participants were male. 

65.3% of participants were between the age group of 

16-32 years. 27.3% of participants were between age 

group of 33-48 years. Only 7.3% of participants were 

in the age group of 49-65 years. 27.1% of the 

respondents were jobless. 12.4% of participants were 

doing government jobs while 24.2% were doing 

private jobs. 5.8% of participants were businessmen 

while 30.4% were doing other jobs. The majority of the 

participants 26.4% were bachelor’s degree holders and 

10% were below matric level.  38.4% of the 

respondents belonged to the socially deprived class. 

Compared to males, female patients said that dentists 

should use personal protective equipment’s. There was 

significance between gender and facemasks wear (P-

Value 0.028). There was also an association between 

gender and glasses wear (P-Value 0.001). 

 
 

Table-I: Degree of knowledge or agreement 

Degree of agreement Statement Agree Disagree Don’t Know  

Disease can be caused during the dental procedure via instruments 63.6% 20.4% 16% 

AIDs and Hepatitis can be transmitted together 4.7 95.3 - 

Only one disease can be transmitted at a time  15.1 84.9 - 

Clean instruments should be used 90.1 - 9.9 

Delayed next visit due to the fear of cross-infection 50.7% 49.3  

Dentist should always follow the cleanliness of instruments 76.4 10.4 13.2 

Dentist should always wear new pair of gloves 89.8 10.2 - 

Cross-infection can be prevented by using new pair of gloves 27.3 72.7 - 
 

Table-II: Gender and personal protective equipment’s 

Question Gender Yes No P Value 

Necessary to wear gloves Male 158 19 
0.773 

Female 246 27 

Necessary to wear facemasks Male 

Female 

152 

252 

25 

21 
0.028 

Necessary to wear glasses Male 104 73 
0.001 

Female 203 70 
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DISCUSSION 

This is the first kind of short communication about 

patient’s perception regarding cross-infection 

prevention in Pakistan which was conducted in Nishter 

Institute of Dentistry, Multan. Although many studies 

had been done on dentists and dental assistants, but 

this was the first study that was conducted to assess 

patient’s perception. 

89.8% of participants of this study perceived that 

gloves should be used in dental clinics to avoid cross-

infection. This value was slightly higher than the study 

which was conducted in Nigeria3 which showed that 

88.8% of patients responded that dentists should wear 

gloves while caring their patients and in comparison 

with the study which was conducted in Egypt10 which 

showed the percentage of 90% of respondents agreed 

that dentists should wear gloves    to prevent cross-

infection. These results were also higher than the 

studies conducted by Jorden11, 87%, and Burke et al12 

84% to wear the gloves during procedure13 another 

study in which the percentage was 69%, 264 

participants perceived that wearing gloves protected 

the transmission of infection from one patient to 

another patient, while 258 patients stated that it is used 

to prevent infection from dentist to patient. When it 

was asked from patients for facemask wear, 89.8% 

stated that it is necessary for dentists to wear 

facemasks and this value is same as for gloves wear. 

Studies conducted by Mousa et al2 and Porter et al14 

showed the values 72% and 73% respectively for 

facemasks wear, which are lesser than the results of 

this study. The most important reason which was 

mentioned by the patients in this study was that 

facemasks prevent cross-infection from one patient to 

another patient. Response for the use of eyeglasses 

used by dentists during dental treatment was 68.2% 

which showed a  higher percentage than a study 

conducted in Egypt10 (37%) in and by Porter et al1 4  

in Hong Kong and Great Britain, i.e. 37% and  44%, 

respectively. This low value showed that there is less 

awareness among people about infection spread by 

splashes which were produced during dental treatment 

and cause infections via lachrymal route. 73% of 

patients were aware of the disease of HIV and 

Hepatitis. Statistical significance between gender and 

all other study variables was not found. This was 

accordance to the Nigerian study3, that study also 

showed that there was no statistical significance 

between gender and transmission of HBV, HCV, HIV. 

for that appropriate and powerful practices of 

widespread precautionary measures complete HBV 

vaccination among dental health professionals are 

important to evade transmission of contaminations 

while performing various dental procedures. 

However, statistical significance was found in the 

Egyptian study2, among males and females and other 

study variables of cross-infection prevention. This 

difference was because females were more concerned 

about dental hygiene than the male participants who 

were least bother about dental hygiene. A statistical 

significance was found between education and 

knowledge regarding HIV and Hepatitis. Participants 

who had graduation were more knowledgeable than the 

other participants. 

The current results reflect the self-reported cross-

infection awareness among a population with a 

relatively high socioeconomic status (as judged by 

reported income and education). Therefore, caution is 

advised in generalizing as this is a rather unique 

population, not representative of the general Jordanian 

population. Future studies with a larger and more 

community-representative sample to assess the effect 

of patient knowledge of cross-infection control 

measure on the dentist’s behavior and commitment to 

use infection control measures are warranted. 

  

CONCLUSION 

This cross-sectional study revealed that there is a 

satisfactory level of knowledge and awareness 

regarding cross infections that can spread in dental 

clinics like Hepatitis and AIDS, but have good 

knowledge that how these infections are avoided in 

dental clinical settings. There is an increased need in 

enhancing the awareness of this issue through 

educational programmes. There is limited knowledge 

of certain aspects of infection control among patients 

visiting he dental department of public sector NID, 

Multan. In the future, further studies are recommended 

to assess the dentist’s behavior and commitment to 

using infection control practices. 

 

LIMITATIONS 

This study was conducted in public sector hospital and 
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cannot be generalized, for generalizing the results 

these types of studies required comparison with private 

sector hospitals with large sample size and mix socio-

economic background. 

 

RECOMMENDATIONS 

A rational and practical schedule for the barrier of 

cross-contamination and cross infection to minimize 

the combination of transmission of infections should 

be followed. All medical staff should protect 

themselves by making it sure that they are fully 

vaccinated against Hepatitis B and other 

communicable diseases. In the working place, it is the 

liability of dental health professionals to make all 

employees conscious of the principles of infection 

control. Suitable infection control safety measures 

should be provided and should be in use regularly. 

Training of the assistants should be done annually; 

Immunization condition of all personnel should be 

maintained throughout service. 
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