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Abstract

Background: Substantial numbers of patients are now receiving either immunosuppressive therapies or
chemotherapy. There are significant risks in such patients of developing opportunistic infections or re-activation of
latent infections, with higher associated morbidity and mortality. The aim of this quality improvement project was
to determine how effective 5 different specialties were in assessing and mitigating risks of developing opportunistic
infections or re-activation of latent infections in patients undergoing immunosuppressive therapies.

Methods: This was a single centre audit where records of patients attending clinics providing immunosuppressive
therapies were reviewed for the following: evidence of screening for blood-borne virus [BBV] infections, varicella
and measles immunity, latent/active TB or hypogammaglobulinaemia, and whether appropriate vaccines had been
advised or various infection risks discussed. These assessments were audited against both national and international
guidelines, or a cross-specialty consensus guideline where specific recommendations were lacking. Two sub-
populations were also analysed separately: patients receiving more potent immunosuppression and black and
minority ethnic [BME] patients,.

Results: For the 204 patients fulfilling the inclusion criteria, BBV, varicella/measles and latent TB screening was
inconsistent, as was advice for vaccinations, with few areas complying with specialty or consensus guidelines. Less
than 10% of patients in one specialty were tested for HIV. In BME patients screening for HIV [60%], measles [0%]
and varicella [40%] immunity and latent [30%] or active [20%] TB was low. Only 38% of patients receiving potent
immunosuppression received Pneumocystis prophylaxis, with 3 of 4 specialties providing less than 15% of patients
in this category with prophylaxis.

Conclusions: Compliance with guidelines to mitigate risks of infection from immunosuppressive therapies was
either inconsistent or poor for most specialties. New approaches to highlight such risks and assist appropriate pre-
immunosuppression screening are needed.
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Background

Increasing numbers of patients are now receiving either
immunosuppressive therapies or chemotherapy for auto-
immune disorders, organ transplants or cancers. There
are well-established risks in such patients of developing
opportunistic infections or re-activation of latent infec-
tions, often with substantial associated morbidity and
mortality [1-7]. A number of specialist societies or agen-
cies, both national and international, as well as drug
manufacturers have issued guidelines which often in-
clude recommendations to screen patients for latent in-
fection risks prior to commencing immunosuppressive
therapy and provide vaccinations or chemoprophylaxis
to prevent certain infections [8—19]. There is consider-
able variation between these guidelines in terms of
screening and vaccination advice, even for use of the
same immunosuppressive therapies. Moreover some do
not address particular infection risks, with the result that
clinicians may be uncertain as to which guidelines to fol-
low or which infections to screen.

Infections resulting from immunosuppressive therapy
or chemotherapy differ depending on the element of the
immune system targeted and previous exposure of the
patient to different pathogens. They can be broadly cate-
gorised into opportunistic infections or reactivation of
latent infections. Latent infections which may reactivate
include TB, varicella and hepatitis B and patients should
be screened for such infections prior to immunosuppres-
sive therapy. This is particularly important in those ori-
ginating from countries or communities where such
infections are endemic. Identification of latent infections
or lack of immunity to such pathogens permits either
treatment prior to immunosuppression, vaccination or
higher vigilance for reactivation. It is also important to
screen patients for undiagnosed HIV infection given the
additional immunosuppression resulting from this infec-
tion and higher risk of opportunistic or other infections
[18, 20]. Some opportunistic or other important infec-
tions can be prevented by providing either vaccines, such
as influenza or pneumococcal [17], or chemoprophylaxis:
for example cotrimoxazole to prevent Pneumocystis jiro-
veci pneumonia [PJP] in patients who receive potent im-
munosuppression [21]. As haematological malignancies
and some immunosuppressant therapies have the poten-
tial to cause hypogammaglobulinaemia, which is an add-
itional and potentially correctable risk factor for
opportunistic infections, it is also important to screen
selected patients for this prior to starting immunosup-
pressive therapy or chemotherapy.

Few studies or audits have attempted to assess how
well guidelines are applied in a broad area of preventing
infections in patients undergoing immunosuppressive
therapy or chemotherapy; for example two recent studies
of patients undergoing haematopoietic stem cell
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transplants showed poor compliance with vaccination
guidelines [22, 23]. Given the heterogeneity of available
guidelines we wanted to assess how well different spe-
cialties adhered to both specialist society guidelines and
a ‘consensus guideline’, which we developed from a
range of other guidelines, in terms of reducing the risk
of infections.

Methods

Patient selection

This was a retrospective single-centre audit conducted
in five specialties in a secondary/tertiary referral hospital
in North-East England. Consecutive adult patients at-
tending five outpatient departments in January and
February 2018 were assessed to determine if they had re-
ceived immunosuppressive therapy or chemotherapy at
any point in the previous 3years (January 2015 to
December 2017), with a target of 50 patients reviewed
for each specialty. The specialties assessed were Derma-
tology, Rheumatology, Gastroenterology, Nephrology
and Haematology. Patients were defined as eligible for
inclusion if they had received either chemotherapy for
haematological malignancies or immunosuppressive
drugs or biologics for inflammatory bowel disease (IBD),
autoimmune disorders or solid organ transplants for at
least 2 weeks, or one intravenous drug infusion. The
non-biologics drugs defined for patient inclusion were
prednisolone [20 mg daily or more], tacrolimus, myco-
phenolate mofetil (MMEF), leflunomide, ciclosporin,
cyclophosphamide, azathioprine (100 mg daily or more)
or methotrexate [10 mg daily or more]. Patients who had
received any biologic immunosuppressive drug alone
were also included.

Audit standards and outcomes

The following items of an infection prevention strategy
were assessed in patients identified as eligible for
inclusion.

1. Discussion with patient around general risks of
infections and live vaccine risks.

2. Screening for active or latent tuberculosis [TB]:
chest x-ray and interferon-y release assay [IGRA].

3. Screening for hepatitis B, hepatitis C and HIV
infection, including previous hepatitis B exposure
and immunity. For HIV the documented offer of a
test was accepted if a test had not been ordered.

4. Screening for varicella zoster virus [VZV]
immunity: documented previous infection or VZV
Ig@G test.

5. Screening for measles immunity: documented
previous infection or IgG test

6. Screening for hypogammaglobulinaemia
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7. Advice or provision of influenza, pneumococcal
vaccines, or varicella or hepatitis B vaccines if the
patient was non-immune.

8. Provision of PJP prophylaxis, only for patients
receiving potent immunosuppression — see
definition below.

Patients who had received prednisolone 20 mg or more
for > 1 month, plus another immunosuppressive agent or
two immunosuppressive agents in combination were de-
fined as having had potent immunosuppressive therapy
and therefore needing PJP prophylaxis. Outcomes were
assessed from medical records - including drug charts
and correspondence to General Practitioners - and from
the electronic pathology results system [ICE — Clinisys].
For TB screening, latent infection testing was assumed
to have occurred if an IGRA test had been ordered [this
was the recommended hospital test] and screening for
active infection if a chest x-ray had been ordered. Data
sources were reviewed for two periods, first the period
in the 3 months prior to the start of immunosuppressive
therapy [all items], and second a period 5 years prior to
the start of therapy [all aside from items 1]. CMV im-
munity was not assessed in the audit since all transplant
recipients received pre-transplant screening at the re-
gional transplant unit in Newcastle.

For each specialty, auditable standards from national
and/or international guidelines, which may have covered
some of these items, were chosen by the specialty lead.
Since none of the specialty guidelines covered all of
these items, a ‘consensus guideline’ was developed (Sup-
plemental Table 1) using a number of other national
guidelines [17-19, 21], and applied where such gaps
existed to complete full auditable outcomes for each spe-
cialty. The specific guidelines used for each specialty are

Table 1 Specialty and general guidelines used for audit outcomes
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shown in Table 1. For each item, a target standard of
95% of patients achieving each outcome was set as a
quality measure.

Data collection and analysis

Data was collected in a standardised audit Proforma and
transferred to a database. Medical data collected in-
cluded demographics and underlying condition with
drugs used and duration. Demographic data was pre-
sented descriptively, and comparison of proportions of
patients receiving interventions between specialties and
the combined other specialties was done by pair-wise
chi-squared tests, if the global test was < 0.05. Two sub-
analyses were performed, first amongst BME patients at
higher risk of hepatitis B and HIV infection, TB infection
or reactivation or being measles non-immune; and sec-
ond in those treated with potent immunosuppressive
therapies with reference to whether PJP prophylaxis was
given.

Results

Data from 204 patients fulfilling the eligibility criteria
were obtained for the main audit. The characteristics of
this population is shown in Table 2.

Most patients in Dermatology were treated for psoria-
sis, in Gastroenterology for IBD, in Haematology for
lymphoma, myeloma or various leukaemias, in Nephrol-
ogy for vasculitis or renal transplant, and in Rheumatol-
ogy for rheumatoid or psoriatic arthritis or ankylosing
spondylitis. Less than 5% of patients [10 of 204] were
from BME backgrounds. The most common non-
biologic drugs used were prednisolone [40%] and cyclo-
phosphamide [17%]. The most common biologics used
were anti-TNF ones [41%] and rituximab [20%]. Most
patients were taking immunosuppressant therapy for

Specialty Society or other organisation guideline Infection prevention items Reference
recommended®
Dermatology British Association of Dermatology [Methotrexate], 2016 2-5,7,8 [12]
British Association of Dermatology [Biologics], 2017 2-5,7.8 [13]
Gastroenterology European Cohn’s & Colitis Organisation [2014] 2,7,8 [8]
British Society of Gastroenterology [2011] 2,7,8 [9]
Haematology British Society of Haematology [DLB Lymphoma] 2016 3 [11]
Nephrology British Transplant Society 2-5,7,8 [10]
Rheumatology European League against Rheumatism [DMARDs and 7 [14,15]
vaccines], 2011 & 2016
British Society of Rheumatology [DMARD & psoriatic 7 [1e]
arthropathy] 2017
Other guidelines [for consensus UK Green Book [vaccinations] 7 [17]
guidelines] NICE Blood-borne virus screening 3 [18, 19]

“Items: 1. Discussion with patient around general risks of infections; 2. Screening for active or latent tuberculosis [TB]; 3. Screening for Hepatitis B & C and HIV
infection, including previous hepatitis B exposure and immunity; 4. Screening for varicella immunity; 5. Screening for measles immunity; 6. Screening for
hypogammaglobulinaemia; 7. Recommendation of influenza, pneumococcal, +/— other indicated vaccines; 8. Provision of P. jiroveci prophylaxis
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Table 2 Characteristics of the population studied
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Dermatology [n=38] Gastroenterolgy [n=42]

Haematology [n = 30]

Nephrology [n=45] Rheumatology [n=49] Combined population [n = 204]

Age [median], years 46 43 59
Male gender, n [%] 21 [47] 22 [51] 15 [50]
Non-biologic ISD? n [%]
Prednisolone® 0[] 12 29] 22 73]
Azathioprine 0[0] 13 [33] 113]
Methotrexate 3 (8] 2 [5] 21[7]
MMF< 0 [0] 0[0] 103
Cyclophosphamide 0 [0] 0 [0] 17 [57]
Tacrolimus 01[0] 0[0] 31010]
Biologic ISD, n [%]
Infliximab 113] 37 [88] 010]
Adelumimab 24 [63] 0[0] 103
Etanercept 010] 010] 010]
Secukinumab 1 3] 010] 0[0]
Abatacept 010] 010] 01[0]
Ustekinumab 10 [26] 01[0] 0 [0]
Rituximab 113] 0[0] 12 [40]
Tociliuzumab 0[0] 0 [0] 0[]
Other ISDY, n [%) 0 [0] 6[14] 16 (53]
Duration of therapy, n [%]
Up to 4 weeks 010] 010] 010]
4 weeks to 1year 10 [26] 10 [24] 14 [47]
More than 1year 28 [74] 32 [74] 16 [53]

58 57 54

20 [44] 20 [41] 98 [48]
41 [91] 714] 82 [40]
3 (7] 1121 19 [9]
0[0] 14 [29] 21 [10]
20 [44] 01[0] 21 [10]
16 [36] 112 34 [17]
20 [44] 010] 23 [11]
010l 16 [33] 54 [26]
0 [0] 01[0] 15[12]
0 [0] 2[4 2[1]
0[0] 010] 1[0.5]
0 [0] 5[10] 51[2]
102 00 11 15]
10 [22] 19 (39] 42 [21]
0 [0] 8 [16] 8 [4]
102 0 [0] 23 [11]
2 [4] 510] 73]
24 [53] 5[10] 63 [31]
19 [42] 39 [80] 134 [66]

21SD: immunosuppressant drug; ® Or other steroid drug; € Mycophenolate mofitil. ¢ includes both biologic and non-biologic immunosuppressant drugs

either longer than one year [66%] or between 1 and 12
months [31%].

The main audit outcomes are shown in Fig. 1 and
Table 3, the latter of which shows whether items were
screened up to 5 years before therapy, aside from item 1
[3 months].

There were only a few areas where individual specialties
met the 95% standard and in the combined results no item
achieved the 95% screening standard. TB screening items
varied markedly across specialties, however only 45% of
patients had an IGRA test, and 34% warned about the risk
of TB developing on therapy. Screening for blood-borne
viruses was poor, especially for HIV [56%], whilst 76% had
hepatitis B and C tests. Testing for latent hepatitis B [by
HBcADb] was also poor [20%].

In terms of advice to patients regarding which vaccines
they should receive, influenza vaccine was advised in
73% of patients and pneumococcal vaccine in only 20%.
Where patients were noted to lack immunity to VZV or
hepatitis B, in only 30 and 33% of cases could advice to
receive vaccination be seen, respectively. In contrast
provision of advice to patients on general risks of infec-
tion whilst on immunosuppressive therapy, and the risk
of receiving live vaccines was much better with 94% of
patients receiving both types of advice.

In a sub-analysis of BME patients, 9 of 10 of whom
were defined as receiving potent immunosuppressive
therapy, although all had had a chest x-ray within 5 years
of starting therapy, only 2 had undergone an x-ray and 3
an IGRA in the months prior to starting therapy. In this
group screening within 3 months or 5years was sub-
optimal for HIV [4; 6 individuals], hepatitis B previous
exposure - HBcAb [0; 10], hepatitis B immunity -
HBsADb [10; 10] and measles immunity [0; 0], however
somewhat better for Hepatitis B infection - HBsAg [6;
9], hepatitis C [7; 7] and VZV immunity [4; 8]. Only 6 of
this group were recommended to have influenza vaccine
and 5 a pneumococcal vaccine.

For patients receiving more potent immunosuppres-
sion only 40/104 [38%] patients were given PJP prophy-
laxis; the vast majority of these were attending the
Nephrology clinic. In the overall population who had re-
ceived potent immunosuppression, over the previous 5
years 67/104 [64%] were screened for HIV, 82/104 [79%]
for both hepatitis B and C, whilst screening for varicella
[65%] and measles [51%] immunity was suboptimal.

Discussion
This audit was designed to assess whether patients
undergoing immunosuppressive therapies had received
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Fig. 1 Audit outcomes categorised by intervention (percentage of patients having test or intervention). a. Interventions to prevent reactivation of
infections. b. Screening or advice for vaccinations. ¢. Miscellaneous interventions to prevent infections or identify important chronic

J

appropriate screening, interventions and advice to ad-
dress a broad range of potential infective complica-
tions. The lack of national guidelines covering all of
these areas, and our observation that specialty guide-
lines often failed to address a number of areas where
infectious risks exist, made it difficult for us to apply
uniformly recognised standards. Likewise this has
meant that specialists initiating immunosuppressive
therapies are not always aware of all infection risks
and able to anticipate them. Nonetheless by creating
a ‘consensus’ guideline to ensure all areas of infection
risk were applied to each specialty, we were able to
apply a logical standard to patients’ management.
There are a number of other guidelines or reports ad-
vising on such practice prior to giving immunosup-
pressive therapies in relation to organ transplantation
[24-26] or in terms of vaccine provision [27, 28],

however none, to our knowledge, which cover infec-
tion risks comprehensively.

On the assumption that the standards applied in this
audit were reasonable, particularly those developed as con-
sensus guidelines, the overall compliance with most items
to prevent infections was poor. It was clear that some spe-
cialties, for example Gastroenterology, performed better
than others overall. However in this clinic, and indeed all
the others, there were still a number of areas where signifi-
cantly less than half of all patients received relevant inter-
ventions, such as screening for latent hepatitis B infection
or hypogammaglobulinaemia. Aside from this, the subopti-
mal performance around three particular items was of most
concern. First, for TB screening, less than half of all patients
received a IGRA test, with the resulting lost opportunities
to treat latent TB and prevent reactivation. Second, the fail-
ure to test for HIV in 44% of patients and hepatitis B [active
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Table 3 Audit outcomes for interventions to prevent infections
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Dermatology Gastroenterolgy Haematology Nephrology Rheumatology Combined population
[n=38] [n=42] [n=30] [n=45] [n=49] [n=204]

Tuberculosis screening, n[%]

Pre-treatment discussion 37 [97] 40 [93] 3[10] 1[4] 27 [57] 70 [34]

Pre-treatment chest x-ray 33 [87] 37 [88] 25 [83] 40 [89] 37 [76] 172 [84]

IGRA? 30 [79] 34 [81] 13] 49 23 [47] 90 [45]
Blood-borne virus screening, n[%]

HIV 16 [42] 36 [84] 19 [63] 39 [87] 4 (8] 114 [56]

Hepatitis B [HBsAQ] 35 [92] 34 [81] 19 [63] 38 [84] 30 [61] 156 [76]

Hepatitis B exposure 0[0] 4 10] 12 [40] 20 [44] 4 (8] 40 [20]

[HBcADb]

Hepatitis B immunity 010 308] 3[10] 8 [18] 1[2] 15 7]

[HBsAb]

Hepatitis C 35[92 35 [83] 18 [60] 39 [87] 29 [59] 156 [76]
Other viral immunity screen, n[%)]

Varicella zoster immunity 37 [97] 26 [62] 6 [20] 23 [52] 33 [67] 133 [65]

Measles immunity 14 [38] 41 [98] 8 [27] 38 [84] 3 [6] 104 [51]
Hypogammaglobulinaemia 4 [11] 112] 23 [78] 21 [48] 32 [65] 81 [40]
screen, N[%]
Immunisation advice, n[%]

Influenza 38 [100] 37 [88] 23 [78] 010] 49 [100] 148 [73]

Pneumococcal® 0 [0] 37 [88] 0 [0] 0 [0] 7 [15] 44 [22]

Varicella zoster [if non- 1 [25] 1 [20] 0[0] 01[0] 2 [50] 4[30]

immune]

Hepatitis B [if non-immune] 0 [0] 0 [0] 0 [0] 1 [50] 0[0] 1[33]
Discussions on infection risk, n[%]

General infection risks 38 [100] 38 [90] 22 [75] 45 1100] 48 [98] 191 [94]

Live vaccine risk 38 [100] 37 (88] 23 [78] 45 [100] 49 [100] 192 [94]
Provision of PJP prophylaxis®, - 1/23 [4] 3/22 [14] 36/40 [90] 0/19 [0] 40/104 [38]

n[%]

IGRA: interferon-gamma release assay; © either PPV-23 or PCV-13; € in those receiving potent immunosuppression

or latent] in 24% of patients risked significant morbidity re-
lated to severe immunosuppression and late HIV diagnosis
or reactivation of hepatitis. Third, the apparent failure to
advise pneumococcal vaccination in over three quarters of
patients and VZV or measles vaccines in most patients who
were found to be non-immune put a significant proportion
of patients at risk of these infections, which might have
been avoided. UK vaccination guidelines recommend
pneumococcal vaccination (PPV-23) to all adults over 65
years, as well as those undergoing immunosuppressive ther-
apies, so not reinforcing this advice was regrettable. We
suspect that the deficiencies in practice identified in this
audit are not confined to our hospital and would expect
many other health providers across the UK not to achieve
the quality measures we set.

This audit has a number of limitations. Our definition of
potent immunosuppression and the consequent need for
PJP prophylaxis was arbitrary and may have overestimated
risk of PJP in some groups, for example patients taking two

less potent oral immunosuppressive drugs, or indeed
underestimated the risk for haematology patients with
underlying immunosuppression. This is one area where
specialty guidelines are most different in terms of defining
which drugs or combinations warrant prophylaxis, or in
not mentioning PJP as a potential risk at all. One meta-
analysis of clinical trials of PJP prophylaxis recommended
using it where the risk of infection exceeded 3.5% [21],
however there are significant challenges in establishing the
risk associated with multiple combinations of immunosup-
pressive drugs in different diseases. Another limitation is
that those reviewing medical records may not have noted
certain tests done in other facilities including primary care
outside our hospital, or assessment of immunity to VZV or
measles which were not documented in records. Likewise,
advice to have vaccines or other general advice may have
been given however not written in records. Finally, the con-
cept of applying a consensus guideline, for example the
standard we used for determining whether PJP prophylaxis
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should be given, might well be regarded as unfair in special-
ties whose own guidelines did not use this measure. Hence
if such consensus guidelines are felt to be appropriate for
future audits in this area, specialties should be given the op-
portunity to adopt these recommendations in local guide-
lines prior to conducting audits.

Given the findings of this this audit, a number of inter-
ventions to improve practice should be considered to
improve management of infection risks in patients
undergoing immunosuppressive therapies. General edu-
cation of specialist physicians around the risks of infec-
tions and how to mitigate these risks should be
conducted through educational meetings and feedback
of local audits in this area. Checklists have been used
successfully in a number of areas of medicine to reduce
patient safety risks [29], and would be ideal to be applied
in patients prior to starting immunosuppressant drugs.
Checklists could be designed to cover all 8 areas consid-
ered in this audit, and as was seen in one clinic in our
audit using such a system, can be effectively imple-
mented by a specialist nurse. Another intervention is to
use order sets in electronic physician order entry sys-
tems [30]. Since it is possible to design such order sets
in electronic systems, they would include BBV, VZV,
measles, IGRA, immunoglobulin and chest x-ray tests, to
enable simplification of the screening process. Some
electronic prescribing systems also permit automatic co-
prescriptions of cotrimoxazole, as PJP prophylaxis, with
certain immunosuppressive drugs or chemotherapy. Fi-
nally, the use of a generic patient leaflet to provide infor-
mation on screening tests, vaccines and prophylaxis
requirements and other advice on infection risks would
also reduce the amount of time required of healthcare
professions to inform patients of such risks and the need
for screening tests.

Conclusions

This audit has shown that specialist clinics initiating im-
munosuppressive therapies are failing to comply with
various guidelines to prevent infectious complications in
most areas we audited. Cross-specialty, national guide-
lines to reduce infection risks, including areas not incor-
porated in specialist society guidelines, should be
commissioned and interventions to improve compliance
with guidelines are urgently needed to alleviate patient
harm.

Supplementary information
Supplementary information accompanies this paper at https://doi.org/10.
1186/512879-020-05082-8.

Additional file 1: Table 1. Consensus guideline for interventions or
screening tests to prevent infections in patients undergoing
immunosuppressive therapies, as part of audit.
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