
UvA-DARE is a service provided by the library of the University of Amsterdam (https://dare.uva.nl)

UvA-DARE (Digital Academic Repository)

Development of quality indicators for appropriate antibiotic use in daily hospital
practice

van den Bosch, C.M.A.

Publication date
2016
Document Version
Final published version

Link to publication

Citation for published version (APA):
van den Bosch, C. M. A. (2016). Development of quality indicators for appropriate antibiotic
use in daily hospital practice. [Thesis, fully internal, Universiteit van Amsterdam].

General rights
It is not permitted to download or to forward/distribute the text or part of it without the consent of the author(s)
and/or copyright holder(s), other than for strictly personal, individual use, unless the work is under an open
content license (like Creative Commons).

Disclaimer/Complaints regulations
If you believe that digital publication of certain material infringes any of your rights or (privacy) interests, please
let the Library know, stating your reasons. In case of a legitimate complaint, the Library will make the material
inaccessible and/or remove it from the website. Please Ask the Library: https://uba.uva.nl/en/contact, or a letter
to: Library of the University of Amsterdam, Secretariat, Singel 425, 1012 WP Amsterdam, The Netherlands. You
will be contacted as soon as possible.

Download date:26 May 2023

https://dare.uva.nl/personal/pure/en/publications/development-of-quality-indicators-for-appropriate-antibiotic-use-in-daily-hospital-practice(9a54e316-5fc2-47ff-bf8c-2b84bfaf0f5b).html


An online national antimicrobial guide with 
locally customized versions can promote 

appropriate antibiotic use in hospitals 

Emelie C. Schuts1, Caroline MA van den Bosch1, Inge C Gyssens2,3,4, Bart-Jan 
Kullberg2, Maurine A. Leverstein-van Hall5, Stephanie Natsch6, Fre Sebens7, Martha 

B. Adams8, Richard Drew9, Jan M. Prins1

1Department of Internal Medicine, Division of Infectious Diseases, Center for 
Infection and Immunity Amsterdam (CINIMA), Academic Medical Center, 

Meibergdreef 9, 1105 AZ Amsterdam, the Netherlands, 2Department of Internal 
Medicine, Radboud Center for Infectious Diseases, Radboud University Medical 

Center, Nijmegen, the Netherlands, 3Department of Medical Microbiology and 
Infectious Diseases, Canisius Wilhelmina Ziekenhuis, Nijmegen, the Netherlands, 

4Hasselt University, Hasselt, Belgium, 5Department of Medical Microbiology, 
Bronovo Hospital, Den Haag and Diaconessenhuis, Leiden, The Netherlands, 

6Department of Pharmacy, Radboud University Medical Center, Nijmegen, The 
Netherlands, 7Department of Medical Microbiology and Infection Control, Deventer 

Ziekenhuis, Deventer, The Netherlands, 8Duke University Medical Center, Durham, 
NC 27710, USA, 9Department of Medicine, Division of Infectious Diseases, Duke 

University Medical Center, Durham, NC 27710, USA

A shortened version of this manuscript has been accepted for publication 
by the European Journal of Clinical Pharmacology

Chapter 2



Chapter 2

18

Customized local version of SWAB-ID

19 

2

Abstract

Objective 
A local, evidence-based hospital antimicrobial guide is an essential element of 
a stewardship program. However, the lack of generally accepted professional 
standards for such guides results in variable quality between hospitals, and its 
compilation is time-consuming. In 2006 the Dutch Working Party on Antibiotic 
Policy (SWAB) developed an online national antimicrobial guide (SWAB-ID) 
for the prophylaxis and treatment of infectious diseases in hospitals. Every 
hospital in the Netherlands was offered the opportunity to edit this version 
for local use and distribute it through an independent website. By the end of 
2012, approximately 40% of Dutch hospitals used a local, customized version 
of SWAB-ID. The purpose of our study was to determine the impact of this 
online tool in providing comprehensive local antibiotic treatment guidelines.

Methods 
We compared the local SWAB-ID based and non-SWAB-ID based antimicrobial 
guides for comprehensiveness and compliance with the national antimicrobial 
guidelines. Guides were scored on 199 pre-specified items to measure 
comprehensiveness and on 35 items to measure compliance.

Results 
Fifty antimicrobial guides (27 non-SWAB-ID and 23 SWAB-ID based), 
covering nearly every hospital in the Netherlands, were evaluated. The non-
SWAB-ID based local guides were significantly less comprehensive (64% 
vs. 90%, p < 0.001) and less guideline-compliant according to the national 
guidelines (46% vs. 70%, p < 0.001).

Conclusions 
Use of a local version of a national antimicrobial guide significantly increased 
both comprehensiveness and guideline-compliance of local antimicrobial 
policies. A comprehensive national guideline with customized local versions 
may therefore contribute to the quality of local antimicrobial policy.

Introduction

The World Health Organisation (WHO) has signalled the emergence of 
antimicrobial resistance, along with the steady decline in the discovery of new 
antibiotics, as a major health threat for the coming decade. To help contain 
antimicrobial resistance, better use of current agents is essential and a decrease 
in inappropriate use of antibiotics is imperative.1

A major strategy being advocated as part of the efforts to control antimicrobial 
resistance is antimicrobial stewardship, which is an active multidisciplinary 
effort to improve the appropriateness of antibiotic prescribing.2, 3 Available 
literature indicates that an antimicrobial stewardship program can improve 
antibiotic prescribing with an associated decrease in resistance, without 
compromising short-term clinical outcomes.4-6 Besides promoting education, 
audits, restrictions and order sets, an essential requirement for an effective 
stewardship program is the presence of an evidence-based antimicrobial guide 
for the empirical therapy of infectious diseases, which takes into account local 
pathogens and their resistance patterns. However, there are no generally accepted 
professional standards for such guides, and the quality may vary significantly 
among hospitals. In addition, the compilation of a local antimicrobial guide is 
a time-consuming effort. 
The Dutch Working Party on Antibiotic Policy (SWAB ) was founded in 
1996 on the initiative of the Dutch Society for Infectious Diseases , the Dutch 
Society for Medical Microbiology and the Dutch Association of Hospital 
Pharmacists. SWAB yearly reports on the use of antibiotics and trends in 
antimicrobial resistance in The Netherlands, in collaboration with the National 
Institute for Public Health and the Environment (RIVM)7, coordinates the 
surveillance of the use of antibiotics, and runs a guideline development 
program. In the Netherlands, each hospital has an antimicrobial guide. In 2006, 
the SWAB developed an online national antimicrobial guide (SWAB-ID) for 
the antimicrobial treatment and prophylaxis of common infectious diseases 
in hospitals. This guide also contains information on the most important 
characteristics of antimicrobial drugs. The recommendations on antimicrobial 
treatment are based on existing national evidence-based guidelines, where 
available, and include considerations of alternative(s) for patients with an 
allergy or contraindication to a first-line drug, therapeutic drug monitoring 
and treatment during pregnancy/lactation. Where no published guidelines are 
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available, the recommendations are based on an inventory of the antimicrobial 
policies of the 12 Dutch centers with an infectious diseases or medical 
microbiology training program in 2005.8 In these cases, several equivalent 
alternatives are typically offered. The guide is updated the moment new national 
guidelines become available and the inventory of the antimicrobial policies of 
the 12 Dutch centers was updated at the end of 2008. 
The national antimicrobial guide can be accessed free of charge through the 
SWAB website (www.swabid.nl). In addition, to increase the quality of local 
antimicrobial guides, while at the same time reducing the local efforts required, 
every hospital antimicrobial formulary committee in the Netherlands has been 
offered the opportunity to obtain for a small fee a local, web-based copy of the 
national version, and to edit this version to local circumstances and resources. 
These local versions are hosted on an independent, localized website, maintained 
through the SWAB. The development of SWAB-ID and its customized local 
versions was done through a cooperative educational effort with CustomID 
(Duke University Medical Center, Durham, NC USA). In the ensuing years, 
23 hospitals or groups of hospitals have obtained a local license, including 5 of 
the 8 university hospitals. There are also hospitals in the Netherlands who have 
not joined the SWAB-ID initiative and still fully design their own guide, either 
online, digital or on paper.
In this study we sought to describe the relative comprehensiveness and 
compliance with national treatment guidelines between these two approaches, 
with the purpose to determine the impact of this online tool in providing 
comprehensive antibiotic treatment guidelines.

Methods

Hospital selection
In May 2013 we approached all general and university hospitals in the 
Netherlands (n=91) through email or by phone, with the request to send us the 
current version of their institution’s antimicrobial guide. We excluded specialty 
hospitals not offering general care, e.g., orthopedic surgery only. 

Data collection
We scored all guides with regard to 234 pre-specified items, divided into two 

groups. The first group, consisting of 199 items, evaluated the comprehensiveness 
of the antimicrobial guide, and included 192 items covering initial empiric 
therapy based on indication and seven general items (e.g., are there specific 
advices for pregnant women, and for patients with β-lactam allergy; Table 
1; Supplementary Table 1). The second group, consisting of 35 frequently 
occurring infections, evaluated the compliance of the recommendations with 
the national recommendations provided by SWAB-ID. 

Table 1 Comparison of comprehensiveness of SWAB-ID-based and non-SWAB-ID-based 
antimicrobial guides.

Recommendations for: SWAB-ID based 
local guides (n=23)

Non-SWAB-ID based 
local guides (n=27)

P-value

Empirical therapy (192 items) 90% 64% <0.01
Pregnant women and lactation 100% 85% 0.08
Children 100% 67% <0.01
I.V. to oral switch 100% 52% <0.01
Therapeutic Drug Monitoring 96% 70% 0.02
β-Lactam allergy 100% 74% <0.01
Adjusting to renal function 100% 85% 0.08
Prophylaxis 100% 96% 0.54

Scoring comprehensiveness
For the comprehensiveness assessment, one point was granted for each item 
present in the local guide, the total score per hospital being the sum of all 
points. If a guide did not give an advice for a certain condition (e.g. tonsillitis), 
no points were scored. The maximum number of points that could be scored 
was therefore 199. The items in the questionnaire were based on the content of 
SWAB-ID version 1.7 (May 2013). Specific conditions that for many hospitals 
are not relevant, like tropical diseases, were excluded.

For the present paper we focused on empirical therapy. Therefore, local guidelines 
recommending consultation with an infectious disease physician or medical 
microbiologist, or requiring the therapy to be based on a culture result and not 
providing a specific recommendation, were considered to be inadequate for initial 
empirical therapy. Exceptions were diagnoses where also SWAB-ID recommends 
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culture-based therapy or consultation of an expert, e.g. chronic osteomyelitis. 
For pathogen-specific infections (e.g., pneumonia due to Pseudomonas), 
recommendations for pneumonia due to groups of organisms (e.g., gram-
negative rods) rather than the specific pathogen itself were considered 
inadequate. A recommendation referring to a protocol or another guideline was 
considered to be sufficient, since a recommendation on therapy was available 
for the user. Furthermore, if for a condition the recommendation was not to use 
antibiotics, this was considered to be sufficient.

Scoring compliance
For 35 infectious conditions (Table 2) each local recommendation was 
categorized as either ‘compliant with the national guide’, ‘non-compliant with the 
national guide’ or ‘not having a policy’. As it is based on the national guidelines, 
SWAB-ID version 1.7 was considered the Dutch standard and served as the 
reference. Only the therapy of first choice was scored. In case several alternatives 
were given with no clear preference, we scored all alternatives. For example, if a 
guide gave two recommendations on the treatment of a lung abscess that were 
consistent with the national guideline and one recommendation inconsistent 
with the national guideline, that hospital would obtain for that item 1 point on 
the compliance scale and 1 point on the non-compliance scale. If the local guide 
did not give any recommendation, because that condition was not mentioned 
in the guide, the hospital would get 1 point on the no-policy scale. 
When given the option we chose the antimicrobial recommendation for 
admitted patients. Furthermore, we focused on therapy recommendations for 
adults.

Several assumptions were made. If no age category was specified, we assumed 
the therapy was meant for adults. When the antimicrobial recommendation 
for a urinary tract infection in patients with a urinary catheter did not specify 
the length of presence of the catheter, we assumed this recommendation 
was for patients with a catheter in place for less than 10 days and we scored 
it accordingly.9 In case the therapy recommendation for pneumonia or sepsis 
did not specify whether it applied to community-acquired or hospital-acquired 
infections, we assumed it was meant for community-acquired infections. If 
there was no evident classification for pneumonia in mild, moderate or severe, 
we scored it as ‘not having a policy’.10 

Table 2 Items used to analyze the compliance of the local antimicrobial guides with the 
national guidelines. 

Infection
1 Community-acquired cholangitis
2 Cholecystitis
3 Diverticulitis
4 Liver abscess
5 Peritonitis – Leakage/perforation
6 Spontaneous bacterial peritonitis
7 Community-acquired pneumonia (CAP) Category I
8 CAP Category I – Penicillin allergy or inability to use doxycycline due to preg-

nancy/lactation
9 CAP Category II

10 CAP Category II – Penicillin allergy
11 CAP Category II – Aspiration 
12 CAP Category II – Colonization Pseudomonas spp.
13 CAP Category III
14 CAP Category III – Post-influenza
15 Lungabscess
16 Pleural empyema
17 Hospital-acquired pneumonia (HAP)
18 HAP – Aspiration
19 Cystitis – Diabetes Mellitus
20 Cystitis – Pregnancy
21 Urosepsis/Pyelonephritis
22 Urinary tract infection – Urinary catheter in place ≤ 10 days
23 Pyelonephritis – Pregnancy
24 Community-acquired sepsis
25 Nosocomial sepsis
26 Community-acquired sepsis – Neutropenia
27 Catheter-related bloodstream infection
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Statistical analysis
Hospitals were grouped according to their use of a customized local SWAB-ID 
guide. We assessed for each guide the comprehensiveness score: the percentage 
of the maximum score of 199 points, and compared the hospitals using local 
versions of the national SWAB-ID guide with the hospitals that use their own 
local antimicrobial guide. To evaluate compliance with the national guidelines, 
the local recommendations for 35 infections were categorized as previously 
described. For each of the 35 conditions we compared the distribution of scores 
of the hospitals using local versions of the national guide with those of the other 
hospitals. In both groups we added up for each item the points obtained in all 
guides on the compliant and non-compliant scales, and expressed compliant 
and non-compliant advices as percentage of the total number of advices per 
condition scored in SWAB-ID using respectively non-using hospitals. For 
reliability, we considered for each item a minimum of 5 points in both groups 
to be necessary to be retained in the analysis. 
Data were summarized using descriptive statistics. The comprehensiveness and 
compliance scores of the hospitals were compared between groups using the 
non-parametric Mann-Whitney U test. For all analyses SPSS 20.0 was used.

Results

We received a total of 50 antimicrobial guides, covering 85 of the 91 Dutch 
hospitals, because in a number of cases several hospitals shared the same guide. 
Twenty-three of these 50 guides were local versions of the national SWAB-ID 
guide and 27 were fully designed by the hospitals themselves. When known, 
the local antibiotic guides had a publishing date range between 2006 and 2013. 

Comprehensiveness
Figure 1 presents the comprehensiveness scores. The local non-SWAB-ID 
based antimicrobial guides (n=27) were significantly less comprehensive than 
the local guides based on the national SWAB-ID guide (n=23) (64% vs. 90% 
respectively, p < 0.001). Table 1 summarizes the results, and shows that the 
SWAB-ID based antimicrobial guides also scored higher on general policies, 
e.g. I.V. to oral switch. 

Figure 1. Comprehensiveness scores (%) of the Dutch antimicrobial guides, for SWAB-ID 
based versus non-SWAB-ID based guides

Compliance with the national guidelines
For 35 conditions all recommendations were retrieved and scored as ‘guideline-
compliant’, ‘not guideline-compliant’, or ‘no policy’. Per condition we added up 
the scores for the SWAB-ID based and the non-SWAB-ID based local guides. 
Eight items had scores below 5 in either the SWAB or the non-SWAB group 
and were therefore removed from the analysis. A total of 27 items remained 
(Table 2).
Figure 2 displays the compliance scores obtained by the SWAB-ID (Figure 
2a) versus the non-SWAB-ID based local guides (Figure 2b), for each of the 
27 items separately. Overall, for SWAB-ID based guides and non-SWAB-ID 
based guides, recommendations were guideline-compliant in 70% and 46% 
respectively (p < 0.001), non-guideline-compliant in 20% and 22% respectively 
and no recommendation was given in 10% and 32% of items respectively.
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Discussion

In 2006 the Dutch Working Party on Antibiotic Policy (SWAB) introduced 
an online national antimicrobial guide (SWAB-ID) for the treatment and 
prophylaxis of common infectious diseases in hospitals. Every hospital in the 
Netherlands was offered the opportunity to get a local copy of the national 
version, and to edit this version for local use. Customizing (national) guidelines 
for local use is necessary to meet local circumstances, resource constraints and 
barriers to implementation.11 By the end of 2012, approximately 40% of Dutch 
hospitals used a local, customized version of SWAB-ID. This study shows 
that hospitals using a local version of the national antimicrobial guide have a 
more comprehensive and more guideline-compliant antimicrobial policy than 
hospitals that have chosen to fully design their own guide. 
There are no obvious reasons why a hospital’s antimicrobial guide should 
deviate from the national antibiotic guidelines. In the Netherlands there are 
minimal ranges in local resistance rates7, which are not sufficient to explain the 
differences between policies in the antimicrobial guides. A limited inventory 
in three London hospitals also noticed significant discrepancies between the 
hospital antimicrobial guidelines and the recommendations in the literature, 
without a proper comment within the documents to justify these deviations.12 
Adherence to evidence-based antimicrobial guidelines has been demonstrated 
to improve clinical outcome and to reduce the development of antimicrobial 
resistance.13-18 Previous studies have noted that resources and expertise required 
to develop a valid local guideline based on the latest evidence are mostly not 
available at a local level, so local adaption of a national guideline provides a cost-
effective approach to a rigorous local guide development.11 Therefore, we think 
that this national guide with its local versions can contribute to appropriate 
antibiotic use in hospitals. Web-based tools are increasingly used for infectious 
disease surveillance, and to distribute guidelines and tools for antimicrobial 
stewardship programs.19-22 To our knowledge, the concept of an online national 
antimicrobial guide with local, customizable versions is unique. In addition, 
this study is the first to analyze the actual content of local antimicrobial guides 
and to compare local and national guidelines. 
While not included in the present study, the experience of the past years is 
that composition of a local antimicrobial guide is much less time-consuming 
when the hospitals use a local version of the national guide. Moreover, the 

Figure 2a. Compliance of recommendations (%) with the national guideline 
recommendations, for 27 infectious conditions. SWAB-ID based guides.

Figure 2b. Compliance of recommendations (%) with the national guideline 
recommendations, for 27 infectious conditions. Non-SWAB-ID based guides



Chapter 2

28

Customized local version of SWAB-ID

29 

2

local SWAB-ID using guides are more accurately kept up to date compared 
to non-SWAB-ID local guides, that were published between 2006 and 2012, 
and the recommendations more often trace back to the national evidence-
based guidelines. Literature suggests antibiotic prescribing can improve by 
implementing an antimicrobial stewardship program.3-5 We believe this study 
proves that the use of a comprehensive national guideline like the SWAB-ID 
antimicrobial guide with local customizable versions is an important tool for 
improving the local quality of antimicrobial policy. 
We covered nearly every hospital in the Netherlands, and our questionnaire 
covered the usual range of antimicrobial policies to be found in an antimicrobial 
guide, but there are a number of limitations in our study. For a few infections we 
had to make assumptions to classify recommendations as guideline-compliant 
or not. Moreover, we used the national SWAB-ID antimicrobial guide as our 
standard and one could argue that not all policy by the SWAB is evidence-based, 
in which case an alternative policy is not necessarily inaccurate. As stated, in 
the Netherlands there are minimal ranges in local resistance rates,7 which are 
not sufficient to explain the differences between policies in the antimicrobial 
guides. Furthermore, the SWAB-ID recommendations on antimicrobial 
treatment are based on national evidence-based guidelines. Where no existing 
guideline is available the recommendation is based on expert opinion and 
consensus: an inventory of the antimicrobial policies of the 12 Dutch centers 
with an infectious diseases or medical microbiology training program.8 In these 
cases, all alternatives offered by these 12 local guides were considered adequate. 
Only recommendations that fell outside this range of options were scored non-
compliant and it could therefore be debated if these deviations are plausible 
therapeutic strategies.
Taken together, alternative options are difficult to justify. Sometimes the 
guidelines on which SWAB-ID is based were already a few years old, which 
could be a reason to deviate. One might also argue that the national SWAB-
ID guide serving as reference was regularly updated (last update at the time of 
the inventory: April 2013), whilst the study was conducted at the same time, 
which is a clear disadvantage to hospitals not using SWAB-ID. However, this 
underscores our main point that SWAB-ID and its local version are web-based 
and easy to update, whereas the local versions were often several years old, and 
therefore in our opinion much more prone to being outdated. 

In conclusion, the present study demonstrates that hospitals using a national 
guideline customized to the local environment have a more comprehensive and 
more guideline-compliant antibiotic policy than hospitals that have chosen to 
fully design their own guide. Future research should investigate to what extent 
the recommended policy in the antimicrobial guides translates into actual 
antibiotic prescription patterns in the hospitals in the Netherlands and in 
differences in outcomes of care. 
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Supplementary Table 1. Items used to analyze the comprehensiveness of the local 
antimicrobial guides.

Recommendations for: Recommendations for:
1 Pregnant women and lactation 101 Influenza
2 Children 102 Isosporiasis
3 I.V. to oral switch 103 Keratitis – Pathogen unknown
4 Therapeutic Drug Monitoring 104 Keratitis – Candida albicans
5 β-Lactam allergy 105 Herpes simplex keratitis
6 Adjusting to renal function 106 Fungal keratitis
7 Prophylaxis 107 Pertussis
8 Acrodermatitis Chronica Atrophicans 

(Lyme)
108 Laryngitis

9 Adnexitis/salpingitis/PID 109 Laryngotracheobronchitis
10 Amoebic liver abscess 110 Leptospirosis
11 Animal bite 111 Lung abscess
12 Arthritis – Lyme 112 P. malariae, P. vivax, P.ovale and P. falci-

parum
13 Septic arthritis – Pathogen unknown 113 Puerperal mastitis
14 Septic arthritis – Enterobacteriaceae 114 Acute mastoiditis
15 Septic arthritis – Gonococci 115 Mediastinitis
16 Septic arthritis – H. influenzae 116 Meningitis – Pathogen unknown
17 Septic arthritis – Pseudomonas spp. 117 Meningitis – Candida albicans
18 Septic arthritis – S. aureus 118 Meningitis – Cryptococcal
19 Septic arthritis – Streptococcus 119 meningitis – E.coli
20 Aspergillosis 120 meningitis – Group B streptococci
21 Bacterial vaginosis (Gardnerella) 121 meningitis – H. influenzae
22 Bartonellosis 122 meningitis – Listeria monocytogenes
23 Blepharitis 123 meningitis – Meningococcus
24 Borreliosis 124 meningitis – Pneumococcus
25 Bronchitis 125 meningitis – S.aureus
26 Bronchitis – Exacerbation COPD 126 meningitis – S.epidermidis
27 Brucellosis 127 Microsporidiosis
28 Burn wound 128 Ludwig’s angina
29 Cutaneous candidiasis 129 MRSA carrier
30 Esophageal candidiasis 130 Mycobacterium avium – Disseminated
31 Oropharyngeal candidiasis 131 Mycobacterium kansasii
32 Candidal vulvovaginitis 132 Necrotizing enterocolitis
33 Disseminated candidiasis 133 Neuroborreliosis (Lyme)
34 Renal candidiasis 134 Orbital cellulitis
35 Cellulitis 135 Chronic osteomyelitis
36 Chlamydia (including Lymphogranulo-

ma venereum)
136 Acute osteomyelitis – Pathogen un-

known

37 Clostridium difficile 137 Acute osteomyelitis – group A strep-
tococci

38 CMV colitis 138 Acute osteomyelitis – Pseudomonas spp.
39 CMV radiculitis/myelitis 139 Acute osteomyelitis – S.aureus
40 CMV retinitis 140 Acute osteomyelitis – Salmonella spp.
41 CAP (Community-Acquired Pneumo-

nia) – Anaerobes
141 Otitis externa, Otitis media, Malignant 

Otitis Externa
42 CAP – Chlamydia 142 Necrotizing pancreatitis
43 CAP – H. influenzae 143 Parafaryngeal abscess /Retropharyn-

geal abscess
44 CAP – Klebsiella pneumoniae 144 Parotitis
45 CAP – Legionella 145 Peritonitis – Spontaneous bacterial 

peritonitis
46 CAP – Mycoplasma 146 Peritonitis – Peritoneal dialysis, Patho-

gen unknown
47 CAP – Pneumococcus 147 Peritonsillar abscess
48 CAP – Pseudomonas aeruginosa 148 Plague
49 CAP – Q fever 149 Pityriasis versicolor
50 CAP – S.aureus (not MRSA) 150 Pleural empyema
51 Conjunctivitis – Pathogen unknown 151 Pneumocystis carinii pneumonia
52 Conjunctivitis – Chlamydia trachomatis 152 Proctitis (man, STD)
53 Cryptococcosis (cryptococcus) 153 Pyocystis
54 Cryptosporidiosis 154 Rickettsiosis
55 Dacryoadenitis/ Dacryocystitis 155 Scarlet fever
56 Diabetic foot 156 Salmonella typhi – Typhoid fever
57 Diphtheria 157 Salmonella typhi – Carrier
58 Ehrlichiosis 158 Scabies
59 Encephalitis – CMV 159 Pubic louse
60 Encephalitis – Herpes simplex 160 Skin yeast infections
61 Encephalitis – Varicella 161 Schistosomiasis
62 Endocarditis 162 sepsis – Enterococcus
63 Puerperal endometritis 163 sepsis – Listeria monocytogenes
64 Endophthalmitis – Pathogen unknown 164 sespsis – Pseudomonas
65 Endophthalmitis – Candida 165 sespsis – S.aureus
66 Enterobiasis 166 Septic abortion
67 Epididymo-orchitis 167 Sinusitis
68 Epiglottitis 168 Staphylococcal scalded skin syndrome
69 Erysipelas 169 Strongyloidiasis
70 Erythema chronicum migrans (Lyme) 170 Syphilis
71 Pharyngitis/ Cervical lymphadenitis 171 Tonsillitis
72 Necrotizing fasciitis 172 Streptococcal toxic shock syndrome
73 Furuncle 173 Cerebral toxoplasmosis
74 Gastroenteritis – Pathogen unknown 174 Trichomonas vaginitis
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75 Gastroenteritis – Campylobacter spp. 175 Tuberculosis
76 Gastroenteritis – Cryptosporidium 176 Ulcerative stomatitis
77 Gastroenteritis – Cyclospora 177 Urethritis (man)
78 Gastroenteritis – Dientamoeba fragilis 178 Urinary tract infection caused by kid-

ney stones
79 Gastroenteritis – E. coli spp. 179 Varicella – Radiculitis/Myelitis
80 Gastroenteritis – Entamoeba histolytica 180 Varicella - Chickenpox
81 Gastroenteritis – Giardia lamblia 181 Dental root abscess
82 Gastroenteritis – Isospora belli 182 Zygomycosis
83 Gastroenteritis – Salmonella spp. (non 

typhoidal)
183 Cholangitis

84 Gastroenteritis – Shigella spp. 184 Cholecystisis
85 Gastroenteritis – Vibrio cholerae 185 CAP mild – Pathogen unknown
86 Gastroenteritis – Yersinia spp. 186 CAP moderate – Pathogen unknown
87 Gonorrhea 187 CAP severe – Pathogen unknown
88 Helicobacter pylori 188 Cystitis with diabetes mellitus
89 Herpes genitalis 189 Cystitis during pregnancy
90 Herpes simplex – Stomatitis 190 Diverticulitis
91 Herpes simplex – mucocutaneous 191 Hospital-Acquired Pneumonia
92 Herpes zoster 192 Liver abscess
93 Herpes zoster ophthalmicus 193 Peritonitis (perforation)
94 Cerebral abscess – onbekende verwek-

ker
194 Pyelonephritis during pregnancy

95 Cerebral abscess – E.coli/Klebsiella 195 Sepsis – Pathogen unknown
96 Cerebral abscess – Pseudomonas 196 Sepsis - Neutropenia
97 Cerebral abscess – S. aureus 197 Urinary tract infection – urinary cath-

eter <10d
98 Cerebral abscess – Streptococcus milleri 198 Urosepsis
99 Hordeolum 199 Urinary tract infection – urinary cath-

eter >10d
100 Impetigo


