
Introduction
Venous thromboembolism is a collective term that 

includes deep venous thrombosis (DVT) and pulmo-
nary embolism. Deep venous thromboses resulting in 
embolic dislodgement are associated with significant 
morbidity and mortality. It affects 900,000 people an-
nually in the United States (US) [1]. Associated annual 

mortality in the US is 300,000 and in the United King-
dom (UK) up to 32,000[1], [2]. A significant portion 
of post-operative morbidity and mortality is caused by 
venous thromboembolism. This can reach 30% of all 
admitted patients undergoing at least intermediate or 
Grade 2 surgery who do not receive prophylaxis [3].

Prophylaxis for DVT can be subdivided into an-
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ABSTRACT 

Objective: To determine the standard of venous-thrombosis prophylaxis at the Surgical Department of Khyber Teaching 
Hospital, Peshawar.
Methods: A retrospective clinical audit of patients admitted to the surgical department over a one-year period from July 
2014 to July 2015 was carried out. Data on risk assessment for venous thrombosis and prophylaxis was collected, includ-
ing indications for enoxaparin and graduated stockings, their prescription and use. The correct dose and timing for enoxa-
parin, review of prophylaxis and counselling was also noted.
Results: 157 patients, including 37 (23.6%) males and 120 (76.4%) females requiring thromboembolism prophylaxis were 
admitted to the emergency department during the audit period. Mean age was 50.97±12.74 years. Enoxaparin was indi-
cated in all 157 patients, prescribed to 126 (80.3%) and administered in 120 (76.4%), respectively. Only 80 (51%) patients 
received the correct dosage and 85 (54.1%) patients received it at the required time. Graduated stockings were indicated 
in 110 (70.1%) patients, prescribed in 35(22.3%) cases and applied in 28 (17.8%), respectively. Review of prophylaxis was 
not performed in any of the patients at 72 hours. Counselling and information was provided to 31 (19.7%) patients. Throm-
botic events occurred in 17 (10.8%) cases, of which 12 (7.6%) were lower limb deep venous thromboses and 5 (3.2%) 
were cases of pulmonary embolism.
Conclusions: The audit fell short of the guidelines. Enoxaparin was prescribed and administered only in certain cases, 
both with the wrong timing and dosage. Stockings administration was rare and its counselling was lacking. Review of 
management was not performed in any case. The proposed recommendations should be implemented and assessed 
afterwards with a second audit cycle.
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Increased of Langerhans Cells in Smokeless 
Tobacco-Associated Oral Mucosal Lesions
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Abstract

Objective: To evaluate the changes in the number of Langerhans Cells (LC) observed in the epithelium of 
smokeless tobacco (SLT-induced) lesions. 
Methods: Microscopic sections from biopsies carried out in the buccal mucosa of twenty patients, who were 
chronic users of smokeless tobacco (SLT), were utilized. For the control group, twenty non-SLT users of SLT 
with normal mucosa were selected. The sections were studied with routine coloring and were immunostained 
for S-100, CD1a, Ki-67 and p63. These data were statistically analyzed by the Student’s t-test to investigate the 
differences in the expression of immune markers in normal mucosa and in SLT-induced leukoplakia lesions. 
Results: There was a significant difference in the immunolabeling of all markers between normal mucosa 
and SLT-induced lesions (p<0.001). The leukoplakia lesions in chronic SLT users demonstrated a significant 
increase in the number of Langerhans cells and in the absence of epithelial dysplasia. 
Conclusion: The increase in the number of these cells represents the initial stage of leukoplakia. 
Key words: Smokeless tobacco, leukoplakic lesions, cancer, langerhans cells, chewing tobacco.

Introduction

Among tobacco users, there is a false be-
lief that SLT is safe because it is not burned, 
which leads many people to quit cigarettes 
and start using SLT [1]. However, SLT con-
tains higher concentrations of nicotine than 
cigarettes and, in addition, nearly 30 carci-
nogenic substances, such as tobacco-specific 
N-nitrosamines (TSNA), which is formed 
during the aging process of the tobacco, [2-4] 
and which presents high carcinogenic poten-
tial. Moreover, because the tobacco has direct 

contact with the oral mucosa and creates a 
more alkaline environment, its products may 
even be more aggressive to tissue [5]. The 
percentage of SLT users is lower compared 
to cigarette users; however, usage is increasing 
among young individuals and it is therefore a 
significant and disturbing danger [6,7]. 

Initial studies on the effects of SLT on the 
oral mucosa demonstrated the formation of 
white lesions induced by chronic exposure to 
tobacco, characterized by epithelial thicken-
ing, increased vascularization, collagen altera-
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ticoagulation, mechanical prevention and filter de-
vices[1]. Local practice utilizes a risk assessment tool 
for DVT prophylaxis based on modified Well’s criteria 
for DVT and a combination of low molecular weight 
heparin; enoxaparin and graduated DVT stockings [4]. 
The number of patients at risk for DVT in the surgi-
cal department are high. An important reason is fewer 
numbers of patients are actually receiving proper DVT 
prophylaxis. The ENDORSE study showed that only 
58.5% of surgical patients at risk of developing DVT 
actually receive appropriate prophylaxis and these fig-
ures were even lower in Pakistan at 10% [5].

The morbidity, mortality and economic impact 
from venous thromboembolism is high. If inappropri-
ately treated, it leads to complications like post-throm-
bosis limbs, pulmonary embolism, heart failure and 
death. It can cause embolic events leading to re-admis-
sion after discharge and delayed heart failure. This spec-
trum of outcomes consumes a significant portion of 
health resources [6]. Management based on guidelines 
for venous thromboembolism will reduce this burden. 
Management guidelines are also associated with reduc-
tions in incidence, accurate treatment, morbidity and 
mortality, treatment costs and hospital stays [7].

In Pakistan, tertiary care centers differ in their ap-
proach to venous thromboembolism. Divergent guide-
lines are followed. Where prophylaxis is employed, it 
is inappropriate or incomplete and data regarding it 
is scarce [8]. The importance of venous thrombosis 
prophylaxis from evidence-based medicine is well es-
tablished. The National Institute for Health and Care 
Excellence (NICE) proposed guidelines to this end in 
2010 [9]. Despite such an initiative, there is a lack of 
implementation, accurate utilization and collection of 
data regarding this condition in Pakistan.

Materials and Methods
This clinical audit was carried out at the surgical de-

partment of Khyber Teaching Hospital Peshawar, a ter-
tiary care hospital, from July 2014 to July 2015. Approval 
for the study from the hospital’s ethical and research 
committees was obtained. The first audit cycle was 
planned over a one-year period with a follow-up audit af-
ter a suitable duration. Data was analyzed retrospectively.

Patients requiring venous thromboembolism proph-
ylaxis were selected for the audit. Inclusion criteria con-

sisted of all admitted patients requiring prophylaxis after 
risk assessment, being aged 18 years and older and of 
both male and female gender. All admitted patients were 
assessed for risk of thromboembolism using a risk as-
sessment tool already printed on the patient chart. This 
is shown in Figure 1: DVT Risk Assessment Tool. A risk 
score was calculated on this sheet.

The 2010 NICE guidelines were used for the audit 
standards [9]. Data recorded for the audit included 
enoxaparin indication, its prescription and administra-
tion in each case. Correct dosage and timing for enoxa-
parin provision was also noted. Indication for graduat-
ed stockings, their prescription and proper application 
was recorded. In all cases, whether a review of prophy-
laxis and counseling about the importance of the cor-
rect methodology behind stocking usage was supplied 
was also made note of.

Data was analyzed using the statistical software 
SPSS version 20 (IBM Corporation, New York, USA). 
Results were expressed as frequency, mean, standard 
deviation and percentage.

Audit Standards
The 2010 NICE guidelines for venous thromboem-

bolism prophylaxis in adults admitted to the hospital 
were used as the audit standards [9]. The guidelines in-
clude the following:
•	 All patients admitted to the surgical unit must be 

assessed for venous thromboembolism using the 
National Venous Thromboembolism Risk Assess-
ment Tool (2010)[10].

•	 All patients at risk of venous thromboembolism 
must be regularly assessed for it. The first review 
should be at least at the end of the first 72 hours.

•	 Risk assessment for venous thromboembolism and 
repeat of this must be documented in patient charts 
[11].

•	 Assessment is followed by management in the fol-
lowing manner:

•	 If a patient is not at risk: there is no need for enoxa-
parin or graduated stockings. A repeat of the risk 
assessment must be performed after 24 hours.

•	 If patient is at increased risk: subcutaneous enoxa-
parin (40mg) at fixed timings each day should be 
supplied. There should also be the prescription and 
application of graduated stockings.
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•	 Enoxaparin dose should be reduced in patients 
with a glomerular filtration rate (GFR) <30ml/
min. In patients weighing less than 50 kg, dosing 
should be reduced from 40 to 20mg twice daily at 
fixed times [11].
 Results
A total of 157 patients were included and studied 

during the audit period from July 2014 to July 2015. 
The mean age was 50.97±12.74 years. There were 37 
(23.6%) male patients and 120 (76.4%) female pa-
tients. The data analysis is shown in Table 1.

Enoxaparin was indicated in all 157 patients but pre-
scribed in 126 (80.3%) patients and administered in 120 
(76.4%). 80 (51%) patients received the correct dose of 
enoxaparin and in only 85 (54.1%) was it given on time.

Graduated stockings were indicated in 110 (70.1%) 
patients. These were prescribed in 35 (22.3%) patients 
and applied for 28 (17.8%). Only 31 (19.7%) patients 
received counselling and information about the proper 
method of application and importance of graduated 
stockings.

Review of prophylaxis was indicated in all patients 
but it was neither performed nor documented in any of 
the cases. Thrombotic events occurred in 17 (10.8%) 
patients. Of these, 12 (7.6%) were cases of lower limb 
deep venous thromboses and five (3.2%) were cases of 
pulmonary embolism. There was a single case (0.6%) 
of mortality. No complications associated with the use 
of enoxaparin were observed in any patients. 

Table 1. Data analysis - venous thrombo-embolism risk assessment and prophylaxis.

Gender
Male Female

37 (23.6%) 120 (76.4%)

Age (Years)
Mean - Standard deviation Minimum - Maximum Range

50.97±12.74 28-74 46

Enoxaparin

Indicated Prescribed Administered

157 (100%) 126 (80.3%) 120 (76.4%)

Correct dose given Given on time

80 (51%) 85 (54.1%)

Graduated Stockings

Indicated Prescribed Applied

110(70.1%) 35(22.3%) 28(17.8%)

Counselling, information and proper method of application supplied

31 (19.7%)

Prophylaxis Review
Indicated Performed Documented

157(100%) 0(0%) 0(0%)

Table 2. Analysis of thrombotic events and the type.

Gender
Occurrence Absence

17 (10.8%) 140 (89.2%)

Type of Thrombotic 
Event

Lower limb DVT (deep 
venous thrombosis) 12 (7.6%)

Pulmonary embolism 5 (3.2%)

Superficial thrombophlebitis 0

Splanchnic vein thrombosis 0

Complications 
Associated with the 
use of Enoxaparin

0

Mortality 1(0.6%)

 Discussion
The importance of prophylaxis for venous throm-

boembolism was first demonstrated in 1959 with a 
randomized control trial. Sevitt et al. showed that 
prophylaxis reduced mortality and was not associated 
with life-threatening hemorrhage [12]. In the follow-
ing years, multiple studies led to the development of 
the first guidelines for its management and prophylaxis 
in 1986 [13]. Since then, numerous guidelines have 
been proposed and are practiced throughout the world. 
These guidelines are designed to effectively manage ve-
nous thromboembolism. Adherence to the guidelines 
and their effectiveness have been demonstrated by 
clinical audits carried out in centers locally and nation-
ally in various countries. This process requires regular 
auditing for update and effectiveness. The first audit cy-
cle for prophylaxis of thromboembolism at the Surgical 
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Figure 1. DVT Risk Assessment Tool.

Department of Khyber Teaching Hospital, Peshawar, 
fell short of the audit standards in all categories. 

For the first audit cycle, a period of one year was 
selected to include a wider range of patients from the 

Surgical Department. This included benign and ma-
lignant, trauma and non-trauma patients. Utilizing a 
risk assessment tool based on the National Venous 
Thromboembolism Risk Assessment Tool (2010)[10], 
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management of this condition with enoxaparin and 
graduated stockings was already in practice before the 
commencement of the audit. Local practices generally 
follow NICE guidelines. However, variations do exist 
from that outlined in the NICE guidelines and differ-
ences and shortcomings were expected.

Analysis of patient charts showed that based on 
NICE guidelines, enoxaparin was indicated in all 157 
patients selected for the study using the risk assessment 
tool [10]. However, the prescribing doctors accurately 
assessed its indication in only 126 (80.3%) of the cases. 
Therefore, 31 (19.7%) patients were left without enoxa-
parin prophylaxis. This can be attributed to inexperi-
ence and unfamiliarity of the concerned doctors with 
the guidelines and factors that developed later in these 
cases requiring a review. The review as described later 
was not carried out. Yet, review of each case is essential 
as venous thromboembolism is a dynamic process. Cas-
es where enoxaparin was not indicated initially often 
require pharmacological prophylaxis later on. Factors 
responsible for this include immobility after admission, 
any and the type of operative procedure performed and 
changes in body chemistry associated with hospital 
management, including starvation, dehydration, etc..

Medical prescription is effective with compliance. 
Enoxaparin was prescribed to 126 (80.3%) patients 
but it was administered by nurses in only 120 (76.4%) 
cases and, therefore, in six (3.9%) cases, analysis of 
patient charts showed that there was no documented 
evidence of enoxaparin usage. There are two reasons 
for this: 1) documentation was not carried out; or 2) 
enoxaparin was not administered. Both are possible, 
however poor documentation is more likely. That said, 
the audit did not originally include assessment of these 
potential factors. This can be included, though, in the 
second audit cycle.

Patients indicated for treatment with enoxaparin 
require accurate dosing with the drug. Studies have 
shown that the usual adult dose of enoxaparin should 
be 1mg/kg subcutaneously every 12 hours or 1.5mg/
kg subcutaneously once daily at the same time each 
day [9,14]. In local practice, this time is usually fixed 
at 6:00 AM or PM. Both once daily and twice daily 
regimens have been shown to be equally effective [14]. 
However, in critically ill trauma and surgical patients, 

the once daily regimen should be replaced with a twice 
daily weight-based regimen for optimal dosing [15]. In 
morbidly obese patients with a body mass index (BMI) 
greater than 40kg/m2, a once daily regimen of 0.5mg/
kg has been shown to be effective and safe [16].

Data analysis revealed that accurate dosing with 
enoxaparin was achieved in 80 (51%) cases and it was 
administered at the required time in 85 (54.1%) cases. 
Inaccuracies in dosing can be attributed to non-familiar-
ity of junior doctors prescribing the treatment. Accurate 
dosing, as described earlier, requires review by senior 
doctors, such as registrars and consultants. The discrep-
ancies in timing of the dose is most likely the result of 
the delay between drug prescription and retail supply as 
enoxaparin is not available to patients from the hospital 
and has to be purchased by them individually. Evident-
ly, this practice needs to change. In addition, the drug 
is administered by nurses and, in most cases, delay or 
administration at non-prescribed timings were because 
of faulty nursing. Both the correct dosage and timing of 
administration represented a major proportion of the 
shortcomings established in the audit. Inaccurate dos-
ing was seen in 77 (49%) patients and inaccurate tim-
ings were apparent in 72 (45.9%) of the cases.

Analysis uncovered that based on NICE guidelines, 
graduated stockings were indicated in 110 (70.1%) pa-
tients but they were prescribed in just 35 (22.3%) cas-
es, while documented application of the stockings by 
nurses was found in only 28 (17.8%) cases. This very 
different from what is put forth in the NICE guidelines. 
It appeared that prescribing doctors were unaware of 
the importance of graduated stockings and their indi-
cation in prophylaxis of thromboembolism. In some 
cases, junior doctors did not prescribe these as this was 
considered a decision for the consultants or registrars. 
Lack of review by consultants and registrars, in a num-
ber of cases, was also an important cause for these defi-
cits. The difference between prescription of stockings 
(35 [22.3%] cases) and actual application (28 [17.8%] 
cases) was most probably from lack of documentation 
and nursing errors.

Stockings for prophylaxis of venous thromboem-
bolism are an effective means for its prevention. Their 
effectiveness depends upon several factors. These in-
clude patient mobility, accurate thromboembolism 
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risk assessment, accurate sizing for limb measurement, 
correct fitting and wearing, garment size and thickness. 
It also involves counselling and information to patients 
and their attendants on the importance and role of 
graduated stockings in prevention of venous throm-
boembolism. Practices related to each of these details 
must be determined by evidence-based guidelines. 
Daily routine skin inspection should supplement and 
guide the use of stockings. Patients and their attendants 
should receive information, including printed or writ-
ten, about this aspect of management [17].

All factors associated with the use of stockings as 
described previously were not assessed as part of the 
present audit. The aspects covered in the present audit 
based on NICE guidelines were counselling and infor-
mation provided to patients and attendants, includ-
ing proper method of application, documented in 31 
(19.7%) cases. This is well below the standards of the 
guidelines and requires much improvement.

NICE guidelines consider a regular review of risk 
assessment and prophylaxis management for venous 
thromboembolism to be an important part of the 
process. The guidelines state that risk assessment and 
prophylaxis management should be reviewed regularly, 
especially at the end of the first 72 hours, in all cases. 
However, a review or its documentation was not car-
ried out in any of the cases from this study.

Study Limitations
The present study represents the first cycle of a clin-

ical audit of venous thrombo-prophylaxis. Clinical au-
dits reach completion when the audit cycle is complet-
ed. In this regard, the first cycle will soon be followed 
by a second cycle to assess the deficiencies highlighted 
and the change in practices that will come from imple-
mentation of the recommendations made.

In the present study, various reasons were responsi-
ble for the shortcomings noted in the audit standards. 
For example, enoxaparin and stockings were adminis-
tered in far less cases compared to their indication and 
prescription. Whether this was from the lack of docu-
mentation or administration was not recorded in the 
original data collection requirements. With this, both 
possibilities equally exist. This can be included in the 
second cycle.

In the first cycle, the provision of counseling and 

information on and the correct method of application 
of stockings was assessed. Other related factors, such as 
patient mobility, accurate sizing for limb measurement, 
correct fitting and wearing, garment size, daily routine 
skin inspection and information in printed or written 
form, were not included. Their lack of inclusion was be-
cause  they do not form part of the audit assessment in 
the NICE guidelines. 

Conclusions 
The audit yielded results that fell short of the NICE 

guidelines in all aspects of venous thrombo-prophylax-
is. Enoxaparin was indicated in all patients but was pre-
scribed and administered in only a portion of the cases. 
When it was administered, the dosage and timing were 
determined to be inaccurate. Compared to the guide-
lines, the stockings were administered in only a minor 
fraction of patients and counselling in this regard was 
lacking. Review of risk assessment and prophylaxis was 
not performed in any of the cases.

Recommendations
 To comply with the standards set forth by the 2010 

NICE guidelines for the assessment of risk and proph-
ylaxis of venous thromboembolism, the following rec-
ommendations must be implemented:
•	 Findings of the present audit and education about 

the 2010 NICE guidelines should be provided to 
junior doctors and nurses. This can be achieved 
with presentations and posters set up in the Surgi-
cal Department.

•	 Doctors should be trained in proper use of the risk 
assessment tool together with indication and use of 
enoxaparin and stockings.

•	 Timing of enoxaparin dosing at 6:00 AM or PM 
should be strictly followed by the nursing staff. The 
nurses must also ensure this is followed in combi-
nation with correct application of stockings where 
indicated.

•	 Staff nurses trained in the proper application of 
stockings should impart such knowledge to junior 
doctors and nurses so they can make use of it and 
educate patients and their attendants.

•	 A separate sheet should be dedicated in patients’ 
charts for review of risk assessment and prophy-
laxis of thromboembolism.

•	 All aspects of management should be reviewed by 
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