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Abstract 
Objective: To evaluate whether or not the pre-infusion checklist for rituximab was followed in patients of 
pemphigus vulgaris. 
Method: The audit, intervention and re-audit was conducted at the Dermatology Department, Medical Teaching 
Institution-Lady Reading Hospital, Peshawar, Pakistan, and comprised in-patients of pemphigus vulgaris, confirmed 
by skin biopsy and immunofluorescence, who received rituximab between January 1 to March 31, 2022. The 
randomly picked cases were reviewed to check if the standard guidelines for rituximab prior to infusion had been 
followed. After completion of the first audit cycle, the medical team was give awareness about the latest pre-
infusion rituximab guidelines, and they were also provided with a checklist and consent form to implement the 
change. Re-audit was performed from May to July, 2022, using the same method to see if improvements had been 
made. Data was analysed using SPSS 23. 
Results: Of the 20 cases evaluated against 16 parameters, the first audit showed 7(43.5%) parameters to have been 
met across all cases. Re-audit comprised another set of 20 cases, and showed that 15(93.75%) parameters had been 
applied across the board Pneumococcal and influenza vaccine was the only element 1(6.25%) not touching 
universal application. 
Conclusion: Re-audit showed major improvement in compliance with the standard guidelines. 
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Introduction 
Clinical audits form the basis of quality assurance in the 
healthcare system, coming under the category of clinical 
governance. Every audit is standardised in accordance 
with local and international guidelines to improve patient 
care1. Pemphigus is a rare autoimmune disease with 
flaccid blisters, bullae and erosions of skin and mucous 
membranes2. Pemphigus vulgaris (PV) has an incidence of 
0.1-3.2 cases in 100,000 per annum globally3. Treatment 
of this condition and its variants still stand as a major 
challenge for dermatologists around the world. Many 
drugs have been tested and approved over the years, 
including systemic corticosteroids and immunosup- 
pressive agents (ISAs), but unfortunately, dual therapy 
with steroids used in combination with ISAs failed to 
show promising results in the majority with severe 
disease4-6. Anti-cluster of differentiation-20 (CD20) 
monoclonal antibody, such as rituximab, has shown a 
major impact in the management of this disease and, 
hence, has been accepted by the Food and Drug 

Association (FDA) as one of the first-line treatment 
choices for moderate to severe PV in 2018.7 

Before starting rituximab, patients should be briefed on 
the pros and cons of the medication, expected outcome 
and possible adverse effects, such as severe 
immunosuppression, reactivation of hepatitis B virus 
(HBV) and new infections.8-11. 

The current study was planned to assess whether or not 
the pre-infusion guidelines for rituximab were being 
followed in PV in-patients in a tertiary care setting. 

Materials and Methods 
The audit, intervention and re-audit was conducted at the 
Dermatology Department, Medical Teaching Institution-
Lady Reading Hospital (MTI-LRH), Peshawar, Pakistan, and 
comprised data of in-patients with PV, confirmed by skin 
biopsy and immunofluorescence, who received rituximab 
between January 1 to March 31, 2022. The audit was 
based on local12 and international13 guidelines. The type 
of audit was process, and the sample source was online 
medical records and hand-written notes for diagnosed PV 
cases. Data related to randomly picked cases was noted 
using a pre-designed audit proforma. Data was compared 
against the pre-infusion criteria before the initiation of 
rituximab which had 16 elements based on literature11-18. 
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After the initial audit, a meeting was held in the 
department to educate the doctors and nursing staff 
regarding the audit findings, and to improve the 
implementation of the standard guidelines to improve 
deficiencies of the first cycle. A re-audit comprising 
another set of randomly picked cases was done from May 
1 to July 31, 2022, using the same methods after 
explaining and providing the doctors with pre-infusion 
checklist proforma and written informed consent forms. 
Data was analysed using SPSS 23. 

Results 
Of the 20 cases evaluated against 16 parameters, the first 
audit showed 7(43.5%) parameters to have been met 
across all cases. Re-audit comprised another set of 20 

cases, and showed that 15(93.75%) parameters had been 
applied across the board. Pneumococcal and influenza 
vaccine was the only element 1(6.25%) not touching 
universal application (Table; Figures 1-2). 

Discussion 
A clinical audit forms an integral part of patient care by 
evaluating the healthcare system to improve overall 
outcome. Every hospital department should exercise 
conducting internal audits to enhance the quality of 
care19. Rituximab, a monoclonal antibody, was first 
developed with the intention of targeting cancer cells. 
Rituximab was later developed by the pharmaceutical 
sector and was approved by the Food and Drug 
Administration (FDA) in 1997 for treating non-Hodgkin's 
lymphoma after successful trials20. In 2016, rituximab was 
ranked as the highest grossing anti-cancer therapy 
despite its lack of easy availability and high price. Since, 
rituximab has the ability to deplete normal and abnormal 
B-cells, it can be used to treat a range of autoimmune 
diseases and malignancies by immune suppression. 

Use of rituximab for autoimmune disorders, such as 
rheumatoid arthritis (RA), was approved by the FDA in 
2006. Due to its promising results, it has been rendered as 
one of the important treatment lines for controlling RA 
symptoms over the years. Furthermore, similar 
achievements have been obtained in cutaneous 
immunological disorders like PV21. 

Pemphigus is an uncommon category of autoimmune 
diseases consisting of fluid-filled blisters on skin and 
mucous membranes. It can involve any part of the body, 
including mouth, eye, nose, throat and genitals. Among 
its many types, PV is the most common one. Traditionally, 
steroids and immunosuppressants are the mainstay of 
treatment and maintenance in PV cases. 

Figure-1: The first audit cycle. 
CBC: Complete blood count, LFTs: Liver function tests, RFTs: Renal function tests, ESR: 
Erythrocyte sedimentation rate, HIV: Human immunodeficiency virus, HbsAg: Hepatitis 
B surface antigen, HCV: Hepatitis C virus, ECG: Electrocardiography. 

Table: Percentages of each variable in audit and re-audit. 
 
Parameters                                                                Audit                                          Re-Audit  
 
Complete blood count                                                100%                                              100% 
Liver function tests                                                      100%                                              100% 
Renal function tests                                                     95%                                                100% 
ESR                                                                                     90%                                                100% 
Anti-HIV                                                                           15%                                                100% 
HbsAg                                                                               85%                                                100% 
Anti-HCV                                                                          85%                                                100% 
Tuberculosis Test                                                          100%                                              100% 
ECG                                                                                     85%                                                100% 
Chest X-ray                                                                      30%                                                100% 
Medical history                                                             100%                                              100% 
Surgical history                                                             100%                                              100% 
Pregnancy or breastfeeding history                      100%                                              100% 
Informed consent                                                           0%                                                 100% 
Avoid live vaccinations                                               100%                                              100% 
Pneumococcal and influenza vaccine                      0%                                                  75%  

ESR: Erythrocyte sedimentation rate, HIV: Human immunodeficiency virus, HbsAg: 
Hepatitis B surface antigen, HCV: Hepatitis C virus, ECG: Electrocardiography

Figure-2: Post-intervention re-audit. 
CBC: Complete blood count, LFTs: Liver function tests, RFTs: Renal function tests, ESR: 
Erythrocyte sedimentation rate, HIV: Human immunodeficiency virus, HbsAg: Hepatitis 
B surface antigen, HCV: Hepatitis C virus, ECG: Electrocardiography. 



Rituximab was licensed for PV management after a 
successful randomised controlled study in 2017, proving 
that there was a two-fold decrease in relapse rate and a 
three-fold higher remission rate in comparison to 
steroids8. As any medication, rituximab holds its fair share 
of pros and cons with side effects ranging from mild drug 
reaction to severe infections leading to death. These 
include infusion-related reactions, severe cutaneous 
manifestations, reactivation of HBV and progressive 
multifocal leukoencephalopathy. Therefore, keeping 
these potentially dangerous side effects in mind the 
American College of Rheumatology (ACR) has set down 
guidelines for the safe use of rituximab13. 

The current study, done to assess compliance with the 
guideline, showed that important documentation like 
written informed consent was being taken lightly, and 
consent was being taken verbally instead. After 
explaining and providing the medical staff with the 
printout of consent forms, a 100% improvement was seen 
in the re-audit. 

Rituximab, due to its immunosuppressive nature, has the 
power to make one prone to infections as simple as 
common cold to as deadly as pneumocystis jiroveci 
pneumonia (PJP), tuberculosis and hepatitis. Its immune-
weakening phenomenon is also linked to reactivation of 
serious viral infections, like HBV and sometimes HCV. 
Moreover, a reduction in B cell count can be very 
dangerous for individuals positive for human 
immunodeficiency virus (HIV) as it makes them vulnerable 
to life-threatening infections. Initially, only 85% and 15% 
subjects were tested against hepatitis and anti-HIV, 
respectively, which improved to 100% by giving the 
medical team a checklist to avoid missing out on such 
important blood tests. 

According to the ACR guidelines13, vaccination prior to 
rituximab prevents infections caused by bacterial 
(pneumococcal) and viral (influenza) organisms, like 
meningitis, pneumonia, sepsis and flu-like illness. The first 
cycle represented 0% practice for vaccination prior to 
infusion, but in the post-intervention re-audit, it rose up 
to 75%. However, all patients could not be vaccinated due 
to unavailability of the vaccination at the hospital 
pharmacy, its high cost, certain social beliefs, and 
inaccessibility at local stores. Comparing the findings of 
the audit and re-audit cycles, a major change from 43.5% 
to 93.8% was attained. Therefore, the aim now is to 
provide the pre-infusion vaccination free of cost at the 
hospital. 

Conclusion 
The audit showed 43.5% compliance with the set 

parameters, but post-intervention re-audit registered 
93.8% compliance over a span of 3 months. 
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