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Abstraction Form - UTI 

Record ID 

Hospital Hospital Names here 
Hospital 2 
Hospital 3... 

Other Hospital 

Inclusion Criteria 

Yes No 

Age >/= 18 years 

Positive urine culture (organisms 
in data dictionary) 

Admitted to a general care 
medicine service 

Received any eligible antibiotic 
during the symptom collection 
window (day -1, 0, 1, 2, where 
the day 0 = day of first positive 
urine culture) 

Immunocompetent or only mild 
immune compromise 

Do not have concomitant 
infection (e.g., COVID-19, 
antibiotic treatment for 
unrelated infection or 
prophylaxis) 

Have normal urinary anatomy 
(do not include patients with 
urinary stent, nephrostomy, 
altered urinary tract anatomy, or 
urologic surgery during 
hospitalization) 

Exclusion Criteria 

Yes No 

Patient left against medical 
advice (AMA) or refused care 

Admitted on hospice 
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Women who are pregnant and/or 

 breastfeeding 

Spinal cord injury 

Had a UTI Complication (include 

 any patient prescribed > 14 
days of antibiotics 

Hospitalization 

Date of hospital encounter: 

Date of admission to hospital: 

Date of first positive urine culture: 

Date of discharge from hospital: 

Demographics 

Date of birth: 

Sex Male 
Female 
Other or not specified 

Race White 
Black 
Asian 
Pacific Islander 
American Indian or Alaska Native 
Multiracial 
Other 
Unknown or not specified 

Ethnicity Hispanic/Latinx 
Not Hispanic/Latinx 
Unknown or not specified 

Co-Morbidities 

Yes No 

Diabetes 

 ESRD 

Dementia 

 Admitted from SNF or LTAC 
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Immune suppression not severe 

 enough to be excluded 

Urologic Co-Morbidities 

Yes No 

Urologic procedure in 30 days 
prior to admission 

Chronic urinary catheter use 
(i.e., foley) 

Chronic intermittent straight 
catheterization 

History of prostate cancer within 
the past year 

Neurogenic bladder or urinary 
retention 

SIRS criteria and organ dysfunction (check all that apply): 

Information from the period of -1 day to +2 days relative to urine culture (where urine culture 

is day 0) 

No data are available for this 

d
Te
a
m
y 

p > 38.0 C 

Day -1 Day 0 Day 1 

Temp < 36.0 C 

HR > 90 bpm 

RR > 20 breaths/minute 

WBC > 10 K/uL 

WBC < 4 K/uL 

Hypotension (SBP < 90 mm Hg) 

New organ dysfunction: Cr >2*, 
Bilirubin >2*, platelet < 
100,000*, INR >1.5*, lactate > 
2, SBP < 90 

Day 2 

None of the above (all negative) 

Urinary Catheter 

Information from the period of -1 day to +2 days relative to urine culture (where urine culture

is day 0) 

Day -1 Day 0 Day 1 Day 2 

No data are available for this 
d
D
a
id
y 

the patient have a urinary 

catheter in place on this day? 
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Did the patient have intermittent 
straight catheterization on this 
day? 

None of the above (both 
negative) 

Signs and symptoms related to UTI: 

Information from the period of -1 day to +2 days relative to urine culture (where urine culture 

is day 0) 

Day -1 Day 0 Day 1 Day 2 

No data are available for this day

U rg ency  

Rigors 

Frequency 

Dysuria 

Suprapubic pain or tenderness 

Acute hematuria 

Costovertebral or flank pain or 
tenderness 

Documentation of pyelonephritis 

Fever (>38 C) 

New onset mental status 
changes with systemic signs of 
intection 

Micro Data 

None of the above (all negative) 

Date of urine collection: 

Primary Urine Culture Cirtobacter freundii cplx 
Cirtobacter koseri 
Coagulase-negative Staphylococcus spp. 
Enterobacter cloacae cplx 
Enterococcus faecalis 
Enterococcus faecium 
Escherichia coli 
Klebsiella aerogenes 
Klebsiella oxytoca 
Klebsiella pneumoniae 
MRSA 
MSSA 
Proteus mirabilis 
Pseudomonas aeruginosa 
ESBL (1) 
CRE (1) 
2 or more organisms (2) 
Other 

((1) *Please mark specific organism in addition to 
ESBL or CRE if present. (2) If there is more than 
one organism (with >100,000 CFU), check all that 
apply as well as "2 or more organisms") 
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Other (primary urine culture organism) 

Urinalysis Not performed 
Postive leukocyte esterase 
Positive nitrites 
Positive squamous 
Positive bacteria 
WBC marked positive in EMR but WBC < 10 
WBC > 10 

(Urinalysis that reflexed to culture or was taken 
just prior to primary urine culture) 

Were any blood cultures obtained? Yes 
No 

Blood culture results (mark all that apply): Positive; matched urine 
Positive; did not match urine - likely pathogen 
Positive; did not match urine - likely contaminant 

Blood culture organism 

(only enter if different from urine culture) 

Antibiotic Information 

Yes No 

Did the patient receive 

 antimicrobial therapy? 

Received IV antibiotic therapy 

 while inpatient 

Received oral antibiotic therapy 

 while inpatient 

Discharged with IV antibiotic 

 therapy 

Discharged with oral antibiotic 

 therapy 

Completed antibiotic therapy 

 while inpatient; no antibiotic 
prescribed on discharge 

On what date did the patient receive an antibiotic 
during the hospital encounter? 
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Check all antibiotics received during hospitalization: Amoxicillin (Novamax, Amoxil, Amoxicot, Dispermax, 
Moxatag, Moxilin, Trihydrate, Trimax, Wymax) 
Amoxicillin-clavulanate (Augmentin, Co-Amoxiclav) 
Bactrim (Co-Trimaxazole, Sulfamethoxazole, 
Sulfisoxazole, Trimethoprim, 
Trimethoprim-Sulfamethoxazole, TMP-SMX) 
Cefazolin (Ancef, Kefzol, Zolicef) 
Cefdinir (Omnicef, Cefdiel) 
Cefpodoxime 
Ceftriaxone (Rocephin) 
Cefuroxime (Ceftin, Kefurox, Zinacef) 
Cephalexin (Cefalexin, Keflex, Keftal, Cefanox, 
Biocef, Panixine, Zartan) 
Ciprofloxacin (Cipro, Ciproxin, Ciprobay) 
Levofloxacin (Levaquin, Quixin) 
Meropenem (Merrem) 
Nitrofurantoin (Macrobid) 
Piperacillin-tazobactam (Zosyn) 
IV Vancomycin (Vancocin, Lyphocin) 
Other antibiotic 

( ) 
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Other antibiotic (check all that apply): Amikacin (Amikin) 
Ampicillin (Omnipen, Principen, Totacillin) 
Ampicillin/Sulbactam (Unasyn) 
Azithromycin (Zithromax, Sumamed, Zitrocin) 
Aztreonam (Azactam) 
Cefaclor (Ceclor, Ceclor CD) 
Cefadroxil (Cephadroxil, Duricef) 
Cefalotin (Cephalothin) 
Cefditoren (Spectracef) 
Cefepime (Maxipime) 
Cefixime (Suprax) 
Cefoperazone (Cefobid, Sodium) 
Cefotaxime (cephotaxime, Claforan) 
Cefotetan (Cefotan) 
Cefoxitin (Mefoxin) 
Cefprozil (Cefzil) 
Ceftaroline 
Ceftazidime (Ceptaz, Fortaz, Tazicef) 
Ceftazidime-avibactram (Avycaz) 
Ceftizoxime 
Ceftolozane/Tazobactam (Zerbaxa) 
Ceftibuten (Cedax) 
Clarithromycin (Biaxin) 
Clindamycin (Cleocin) 
Cloxacillin (Tegopen, Coxapen) 
Colistin (Xylistin, Polymyxin E, Colistimethate) 
Dalbavancin 
Daptomycin 
Delafloxacin (Baxdela) 
Dicloxacillin (Dycill, Dynapen) 
Doripenem (Doribax) 
Doxycycline (Doxycycline hyclate, Doxy, Vibra, 
Vibramycin) 
Ertapenem (Invanz) 
Erythromycin (E-mycin, Ery-tab, Benzamycin) 
Fosfomycin (Monurol) 
Gemifloxacin 
Gentamicin (Gentamycin, Garamycin, Cidomycin, 
Septopal, Gentamycin Synergy) 
Imipenem (Primaxin) 
Linezolid (Zyvox) 
Meropenem Vaborbactram (Vabomere) 
Metronidazole (Flagyl) 
Minocycline (Minocycline hydrochloride, Minocin, 
Dynacin, Myrac, Solodayn, Vectrin) 
Moxifloxacin (Avelox) 
Nafcillin (Unipen, Nafcil, Nallpen) 
Nalidixic Acid 
Neomycin (Mycifradin, Neo-Fradin, Neo-Tab) 
Norfloaxacin (Noroxin) 
Ofloxacin (Floxin) 
Oritavancin (LY333328) 
Oxacillin (Prostaphilin, Bactocil, Prostaphlin) 
Penicillin (Benylpenicillin, Penicillin G, 
Bicillin C-R/L-A, Pfizerpen, Wycellin) 
Polymixin B 
Rifabutin 
Rifampicin (Rifampin) 
Rifapentine (Priftin) 
Solithromycin 
Streptomycin 
Sulfasalazine (Azulfidine, Sulfazine) 
Tedizolid 
Telavancin (TD-6424, Vibativ) 
Tetracycline (Ala-Tet, Panmycin, Sumycin) 
Tigecycline (Tigacyl) 
Tobramycin (Tobrex, Nebcin, Kitabis Pak, Tobi TOBI) 
Other 
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Please type in "Other" antibiotic received during 
hospitalization 

Total inpatient IV antibiotic days 

(calendar days) 

Total inpatient antibiotic days (IV + oral) 

(calendar days, including both IV and oral) 

Total discharge antibiotic days 

(calendar days) 

Total treatment antibiotic duration 

Discharge antibiotic (check all that apply): Amoxicillin (Novamax, Amoxil, Amoxicot, Dispermax, 
Moxatag, Moxilin, Trihydrate, Trimax, Wymax) 
Amoxicillin-clavulanate (Augmentin, Co-Amoxiclav) 
Bactrim (Co-Trimaxazole, Sulfamethoxazole, 
Sulfisoxazole, Trimethoprim, 
Trimethoprim-Sulfamethoxazole, TMP-SMX) 
Cefazolin (Ancef, Kefzol, Zolicef) 
Cefdinir (Omnicef, Cefdiel) 
Cefpodoxime 
Ceftriaxone (Rocephin) 
Cefuroxime (Ceftin, Kefurox, Zinacef) 
Cephalexin (Cefalexin, Keflex, Keftal, Cefanox, 
Biocef, Panixine, Zartan) 
Ciprofloxacin (Cipro, Ciproxin, Ciprobay) 
Levofloxacin (Levaquin, Quixin) 
Meropenem (Merrem) 
Nitrofurantoin (Macrobid) 
Piperacillin-tazobactam (Zosyn) 
IV Vancomycin (Vancocin, Lyphocin) 
Other antibiotic 

( ) 
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Discharge antibiotic: Other (check all that apply) Amikacin (Amikin) 
Ampicillin (Omnipen, Principen, Totacillin) 
Ampicillin/Sulbactam (Unasyn) 
Azithromycin (Zithromax, Sumamed, Zitrocin) 
Aztreonam (Azactam) 
Cefaclor (Ceclor, Ceclor CD) 
Cefadroxil (Cephadroxil, Duricef) 
Cefalotin (Cephalothin) 
Cefditoren (Spectracef) 
Cefepime (Maxipime) 
Cefixime (Suprax) 
Cefoperazone (Cefobid, Sodium) 
Cefotaxime (cephotaxime, Claforan) 
Cefotetan (Cefotan) 
Cefoxitin (Mefoxin) 
Cefprozil (Cefzil) 
Ceftaroline 
Ceftazidime (Ceptaz, Fortaz, Tazicef) 
Ceftazidime-avibactram (Avycaz) 
Ceftizoxime 
Ceftolozane/Tazobactam (Zerbaxa) 
Ceftibuten (Cedax) 
Clarithromycin (Biaxin) 
Clindamycin (Cleocin) 
Cloxacillin (Tegopen, Coxapen) 
Colistin (Xylistin, Polymyxin E, Colistimethate) 
Dalbavancin 
Daptomycin 
Delafloxacin (Baxdela) 
Dicloxacillin (Dycill, Dynapen) 
Doripenem (Doribax) 
Doxycycline (Doxycycline hyclate, Doxy, Vibra, 
Vibramycin) 
Ertapenem (Invanz) 
Erythromycin (E-mycin, Ery-tab, Benzamycin) 
Fosfomycin (Monurol) 
Gemifloxacin 
Gentamicin (Gentamycin, Garamycin, Cidomycin, 
Septopal, Gentamycin Synergy) 
Imipenem (Primaxin) 
Linezolid (Zyvox) 
Meropenem Vaborbactram (Vabomere) 
Metronidazole (Flagyl) 
Minocycline (Minocycline hydrochloride, Minocin, 
Dynacin, Myrac, Solodayn, Vectrin) 
Moxifloxacin (Avelox) 
Nafcillin (Unipen, Nafcil, Nallpen) 
Nalidixic Acid 
Neomycin (Mycifradin, Neo-Fradin, Neo-Tab) 
Norfloaxacin (Noroxin) 
Ofloxacin (Floxin) 
Oritavancin (LY333328) 
Oxacillin (Prostaphilin, Bactocil, Prostaphlin) 
Penicillin (Benylpenicillin, Penicillin G, 
Bicillin C-R/L-A, Pfizerpen, Wycellin) 
Polymixin B 
Rifabutin 
Rifampicin (Rifampin) 
Rifapentine (Priftin) 
Solithromycin 
Streptomycin 
Sulfasalazine (Azulfidine, Sulfazine) 
Tedizolid 
Telavancin (TD-6424, Vibativ) 
Tetracycline (Ala-Tet, Panmycin, Sumycin) 
Tigecycline (Tigacyl) 
Tobramycin (Tobrex, Nebcin, Kitabis Pak, Tobi TOBI) 
Other 
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Please enter "Other" antibiotic received at discharge 



 

Focus Group Discussion Guide 

1. Thinking about your hospitalization with pneumonia or UTI: 

- How did your doctor(s) determine that you had pneumonia/ UTI? 
- How confident are you that you received the correct diagnosis? Why? 
- How well do you think the antibiotic you were given helped you? Why? 
- What additional information about your diagnosis do you wish you’d been told by your doctor? 
- What additional information about your antibiotic treatment do you wish you’d been told by your 

doctor? 

2. Knowledge About Treatment with Antibiotics - Medicines have risks and benefits. 

- What do you think are the main benefits of antibiotics? 
- What do you think are the main risks of antibiotics? 

○ How do you think people receiving antibiotic treatment could be sometimes harmed? 
○ Probes: c diff, antibiotic resistance 

- When is it good to take antibiotics? 
- When is it bad? 

3. Sometimes doctors don’t always know immediately why a patient feels sick. Personally, do you think it is 
more important for the doctor to take time (e.g., for test results, to observe your symptoms) to make sure the 
diagnosis is right or would you prefer they start treatment quickly and potentially treat diagnoses you may not 
have? Why? 

- How does this opinion change if we’re discussing antibiotics? Do you feel it is more important for the 
doctor to take time to make sure you have an infection or to start antibiotic treatment quickly and 
potentially treat an infection you may not have? 

○ Probes: side effects, c diff, harm of waiting, harm of treatment 
- To you personally, which is more important: getting a diagnosis or feeling better? 

4. If you knew that one hospital did a better job accurately diagnosing people with infections, how would this 
affect your thoughts about that hospital? 

- If you knew that one hospital did a better job appropriately using antibiotics, how would this affect your 
thoughts about that hospital? 

- What factors impact where they get medical care? 
- How do you know if a hospital is doing a good job? 

○ (sources – where do they get this information) Probe: do you ever look at publicly reported 
hospital information 

- How would publicly available information about how well a hospital provides care influence your 
medical care choices? 

○ What information would you like to see? 
○ Is there anything that would help you interpret this information? 
○ If hospitals were rated based on how well they diagnose patients with infection, how would that 

make you feel? 
○ If hospitals were rated based on how well they use antibiotics, how would that make you feel? 

- If you knew your hospital was more prone to using antibiotics when not needed, would you feel 
comfortable asking questions of your physician about diagnosis and the antibiotics you’re treated with? 
Why or why not? 



Patient Advocate for 
Antibiotic Stewardship 
Engagement Session 

December 1, 2021 

Researchers: Valerie Vaughn, MD, MSc, FACP & Andrea White, PhD 

Facilitated by: Marisol Jones, MBA 

Scribed by: Elizabeth Brennan, BA 

Report prepared by: Elizabeth Brennan, BA 
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 Objective
Patient Advocate for Antibiotic Stewardship
Researchers: Valerie Vaughn, MD, MSc, FACP & Andrea White, PhD 

Accurately identifying infections is important to giving patients the correct 
treatment. Misdiagnosis– or incorrectly identifying an infection – can harm 

patients when providers give them antibiotics they do not need. Researchers at 
the University of Utah need input to inform a tool that helps measure hospital 

grades among patients diagnosed with pneumonia or a urinary tract infection. 
Topics that will be discussed include: how patients or their family member were 
diagnosed, what treatment patients or their family member received, and how 

hospital diagnosis and treatment may inform future medical decisions.  

Questions that will be discussed during the Engagement Session: 

1. How did your or your family member’s doctor determine that you or
your family member had pneumonia / UTI?

a. What additional information about the diagnosis do you wish

you had been told by the doctor?
b. What additional information about the antibiotic treatment

do you wish you had been told by the doctor?

2. What do you think are the main benefits of antibiotics? What do you

think are the main risks of antibiotics?

3. What do you think overdiagnosis means? What do you think under-
diagnosis means?

4. How do you know if a hospital is doing a good job?
a. If hospitals were rated based on how well they diagnose

patients with infection, how would that make you feel?
b. If hospitals were rated based on how well they use

antibiotics, how would that make you feel?
c. How would publicly available information about how well a

hospital provides care influence your medical care choices?

Demographics 
Due to COVID-19 physical distancing guidelines, this Engagement Session was held 

remotely on Zoom with (7) participants. Fifty-seven individuals completed a pre-
screener with basic demographic information and were recruited through the following 
resources: CCET Past Participant Directory, social media posts, flyers, friends, investigator 

contacts and word of mouth.  

Disclosed demographic information from the (7) selected participants includes the 
following: 
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• Age: 
○ 34-98 years old 
○ Mean: 70 

• Gender identity and expression: 
○ (3) Man / Male / Masc. 
○ (4) Woman / Female / Femme 

• Race / Ethnicity: 
○ (5) White or European 
○ (1) African American/Black 
○ (1) Native Hawaiian/ Pacific Islander 

• Total annual household income: 
○ (1) $25,000 - $39,999 
○ (2) $50,000 - $74,999 
○ (4) Not provided 

• Religious affiliation: 
○ (2) Agnostic 
○ (2) Christian 
○ (3) Not provided 

• Highest level of education: 
○ (2) Bachelor’s Degree 
○ (1) Master’s Degree 
○ (4) Not provided 

• How would you describe the area where you live? 
○ (1) Suburban 
○ (3) Urban 
○ (4) Not provided 

• Number of people in your family household: 
○ (2) One 
○ (1) Two 
○ (1) Four 
○ (3) Not provided 

 
 

Transcript 
 

* Indicates that more than one participant agrees with this statement 
 

1. How did you or your family member’s doctor determine that you or your family 
member had pneumonia / UTI? 

a. Diagnosis made by chest Xray** 
a. Symptoms were slight cough 
b. inability to breathe probably determined diagnosis 

b. Hospitalized 
a. Transferred from Emergency Room 
b. Severe enough to be admitted to hospital for 7 days and 3 days 

after in acute care 
c. Comorbidities existed and was on dialysis 
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1. Unsure of which comorbidity caused the outcome of
diagnosis

c. Hospitalized for surgery due to broken leg
a. Readmitted after additional accident with broken ribs and

punctured lung, chest tube fell out and was leaking, woke up not
being able to breathe

b. Severely sick
c. Pain assessed

1. Hard to recall how diagnosis came about

d. Hospitalist was extremely helpful
d. Urine test*

e. Blood tests*
a. Several different labs

f. Acute care appointment

a. Diagnosed with respiratory infection and prescribed cough
medicine

b. Coughed blood
c. Lab work came back positive for pneumonia, put on CPAP

machine
d. Readmitted to hospital, put on antibiotics and steroids
e. Contradictory diagnosis from different doctors

f. Referred to rheumatologist, more labs to confirm pneumonia
g. Infectious disease doctor was seen and treated with anti-fungal

medication and antibiotic
h. Was on multiple medications with multiple side effects

i. Negative experience
g. Emergency room visit

a. Diagnosed with dehydration

b. Hours later received call from doctor with test results
1. Blood panel done

2. Urine test revealed high creatinine levels and a UTI
c. Followed for two days and sent to hospital

d. Back pain managed with Tylenol and Tramadol
e. Many post-discharge follow ups and updates
f. Escalation from Emergency Room to Intensive Care Unit

1. Request information as to how and why the transfer
2. In emergency situations, providers were quick to

communicate and pick up more subtleties
h. Unresponsive in Rehab facility

a. Low Oxygen saturation

b. Diagnosed with UTI and prescribed antibiotics
i. Had to do own research to determine if diagnosis was correct

j. Agreed with doctor’s diagnosis*

2. What do you think are the main benefits of antibiotics? What do you think are the

main risks of antibiotics?
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Benefits: 

a. Clears up infection quickly

b. Lower symptoms quickly
c. Guards against reoccurrence and reinfection*

d. Beneficial in severe situation*
e. Required due to severity of diagnosis
f. When given adequate information on how to take antibiotics and take

with pro- and pre- biotics had a better experience

Risks/Concerns: 

a. Disrupts gut microbiome, causing stomach issues*
b. Unknown allergies to medication

c. Overuse of antibiotics results in infectious strains to become more resistant
to treatment

d. More focus should be on preventative care
e. Antibiotics can be an easy treatment plan, but more focus should be on

the cause of infection cause
f. Prescribed multiple medications at once with many side-effects
g. Some antibiotics are given when unnecessary

h. Frustrated with diagnosis process and taking antibiotics for a drug resistant
infection

i. Benefits don’t outweigh risk
i. Do not want to take and/or give them to children

j. Some patients want to feel better right away without considering risks of
medication

k. Risks of not completing full dose

l. Concerned because of prevalence of infections are high and antibiotics
are over prescribed

m. Doctors do not ask for patient’s opinion
n. Not enough research exists on the effects of antibiotics

o. Lack of information provided on medication
p. Providers too narrowly focused on their specialty
q. Risk and benefits differ for each individual patient

r. Large pills with severe side effects for ten days
i. Switched medications

ii. Suggested to be on medication for two years
iii. Still dealing with side effects after taking them

s. Negative experience on medication

t. UTI routine diagnosis resulted in lack of care and communication about
diagnosis

u. Felt generalized due to being a Pacific-Islander

3. What do you think overdiagnosis means? What do you think under-diagnosis

means?

Over diagnosis: 

a. Prescribed medication whether needed or not



PATIENT ADVOCATE FOR ANTIBIOTIC STEWARDSHIP ENGAGEMENT SESSION - DECEMBER 1, 2021 6 

b. Minor issue is over emphasized and over treated
c. Occurs when multiple diagnoses are given

d. Multiple antibiotics given over several weeks without tests being done,
requires own research

e. Highest dose of medicine given first

Under diagnosis: 

a. Not utilizing use of antibiotics

b. Provider settling on a routine diagnosis when something more significant is
occurring

c. Convenient to treat and prescribe with antibiotics to be sent home

d. Not enough concern when treating a routine UTI
a. In a crisis, not cognizant enough to make a judgment call for yourself

b. When feeling ok, can wait for results before taking medication
c. In severe cases, need to take antibiotics right away

d. Go with what the doctor thinks is best
e. Diagnosis then treatment is the way to go
f. Guidelines driven

g. Situational when it comes to trusting doctor’s diagnosis and if to take
antibiotics or not

4. How do you know if a hospital is doing a good job?

a. Hospital ratings would affect decision on where to go for Emergency
Medicine*

b. Hospital ratings does not affect my opinion of hospital*
c. Don’t know what rankings are based on and if the second best is very far

behind the top ranking
d. Ratings for specific specialties beneficial
e. Reinfection rates are important*

f. General description of hospital
g. Diagnosis and care important when choosing a hospital

h. Care and compassion shown by staff and doctors are highest importance
i. Want to be treated as an individual
j. Surveys needed to be done after both negative and positive experiences

k. Score should exist for rates of prescribing antibiotics
l. More important to know about diagnosis/misdiagnosis rates than

antibiotics prescribed
m. Most experiences are with providers and not in hospitals necessarily

n. Too general, how many loose infections are reinfecting people would be
better measure

o. Doctors view themselves as independent from the hospital

p. Time and money factors into how diagnosis was made
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Participant Engagement Session Feedback 

1. What do you believe are the most important contributions the Virtual

Engagement Session will make to the research project?

a. Listening to and not dismissing patients concerns.
b. Not over or under prescribing antibiotics
c. Recognizing and distinguishing the difference between diagnosis-

treatment vs. treatment diagnosis
d. Different experiences of the participants provided greater insight

e. Breadth and depth of experiences and knowledge*
f. Able to provide anecdotal information

g. Researchers learned of patient experiences and that it is more important
to have a reputable hospital with low rates of reinfection rates than
necessarily choosing a specific doctor to seek treatment

2. What has made your Virtual Engagement Session participation worthwhile for you

personally or for your community?

a. The opportunity to share, learn and support those who work to move
medicine forward is always important

b. Exposure to the experience of others
c. Mainly hearing others’ stories

d. Hope that the researchers will take what they have learned and use it in
the community to make health care better



NQF Technical Expert Panel: Summary Report
Inappropriate Diagnosis of Community-acquired Pneumonia in 

Hospitalized Patients
December 2021



2 

TABLE OF CONTENTS 

Introduction 22 

  Background 22 

  Technical Expert Panel 22 

Discussion Summary 24 

  2.1 General Overview 24 

  2.2 Introduction of the CAP Measure 26 

  2.3 Validity of the CAP Measure 28 

  2.4 Reliability of the CAP Measure 11 

  2.5 Feasibility of the CAP Measure 13 

  2.6 Use of the CAP Measure 14 

Responses to Issues Raised During the TEP 16 



3 

1   INTRODUCTION 

Background 

As part of preparation for submission of our measure on inappropriate diagnosis of 

community-acquired pneumonia (CAP), we convened a Technical Expert Panel (TEP) for input 

on measure specifications and naming. This report provides a summary of our TEP meetings, 

which were hosted from October 18 through October 28, 2021. Section 1 outlines the structure 

and composition of the group. Section 2 summarizes the presentation, member discussion and 

key findings. The discussion summaries presented are not meant to represent consensus, but 

rather to consolidate feedback. Finally, section 3 outlines the responses to issues raised during 

the TEP.  

1.1 Technical Expert Panel 

The TEP was comprised of 15 stakeholders with diverse perspectives and areas of 

expertise. The panel included experts from a variety of professional organizations, non-profit 

organizations, and governmental agencies (see table below).  

Name, Credentials Organizational Affiliation, City, State 

David Newman-Toker, MD, PhD Society to Improve Diagnosis in Medicine (SIDM), Baltimore, MD 

Larissa May, MD, MSPH, MSHS American College of Emergency Medicine (ACEP), Fair Oaks, CA 

Teena Chopra, MD, MPH Infectious Disease Society of America (IDSA), Detroit, MI 

David Hyun, MD Pew Research Center, Washington D.C. 

Daniel Morgan, MD, MS Society of Healthcare of America (SHEA), Baltimore, MD 

Jason Pogue, PharmD, BCPS, BCIDP Society of Infectious Diseases Pharmacists (SIDP), Plymouth, MI 

David Baker, MD, MPH, FACP The Joint Commission, Oakbrook Terrace, IL 

Patty Gray, RN, CIC, FAPIC Association for Professionals in Infection Control and Epidemiology 

(APIC), Scottsdale, AZ 

Arjun Srinivasan, MD (CAPT, UHPHS) Centers for Disease Control and Prevention (CDC), Atlanta, GA 

Michael Liss, MD, MAS, FACS American Urological Association (AUA), San Antonio, TX 

Michael Pulia, MD, MS Emergency Medicine; University of Wisconsin Madison, 
Middleton, WI

Peter Lindenauer, MD, MSc, MHM, 

FACP 

Society of Hospital Medicine (SHM), Northampton, MA 

Ella Kazerooni, MD, MS American College of Radiology (ACR), Northville, MI 

Marcos Restrepo, MD, MSc, PhD, 

FCCP  

American College of Chest Physicians (CHEST), San Antonio, TX 

Mark Metersky, MD, FCCP, FACP American Thoracic Society (ATS), Avon, CT 
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Members of the TEP were invited to participate in three Zoom meetings (introduction, 

detailed discussion, response to questions) hosted on October 18, 20, and 25, 2021. All TEP 

members attended at least one meeting. In preparation for the meeting, the Michigan Hospital 

Medicine Safety Consortium (HMS) provided TEP members with an agenda and a background 

document providing project context and data on measure validity, reliability, feasibility, use, and 

usability.  

The first hour of the October 18, 2021, meeting provided a general overview of the 

pneumonia measure that will be submitted to NQF. After this introductory meeting three were 

three separate small group meetings to have a detailed discussion of the over-diagnosis of 

pneumonia measure. These meetings were held October 18, 20, and 25th. We offered this 

meeting at three different times to best accommodate attendee schedules and allow for smaller 

groups to facilitate discussion. The TEP ended with a wrap-up session on October 28, 2021, a 

two-hour meeting during which we reviewed answers to questions raised during the detailed 

discussions and elicited final feedback. Each of these sessions were moderated by a physician 

associated with HMS.  
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2   DISCUSSION SUMMARY 

 

 This section summarizes feedback shared by TEP members during meetings hosted on 

October 18, 20, and 25, 2021. Each section focuses on the main components of each meeting:  

 

Section 2.1 General overview  

Section 2.2 Introduction of the CAP measure 

Section 2.3 Validity of the CAP measure 

Section 2.4 Reliability of the CAP measure 

Section 2.5 Feasibility of the CAP measure 

Section 2.6 Use of the CAP measure 

 

 The hour-long introduction on October 18, 2021, was attended by nine individuals. The 

three-hour content portion on October 18, 2021was attended by five individuals. The three-hour 

content portion on October 20, 2021, meeting was attended by six individuals. The three-hour 

content portion on October 25, 2021, pneumonia only session was attended by four individuals. 

Our closeout review session on October 28, 2021, was attended by 11 individuals.  

 

2.1 Overview of HMS and the Initiative  

 

 Before introducing and reviewing the specifics of the measures, the HMS team presented 

contextual background information. Content included the rationale for focusing on over-

diagnosis, background on HMS, and how measures were created and validated.  

 

 First, the HMS moderator provided rationale for a focus on over-diagnosis. Several case 

examples were presented in which patients over-diagnosed with an infection they didn’t have 

experienced negative outcomes because of their inappropriate diagnosis, including antibiotic-

associated side effects and the implications of a missed or delayed true underlying diagnosis. A 

review of the literature pertaining to (1) diagnostic errors, (2) overuse of antibiotics, and (3) 

subsequent adverse events was also presented. Finally, existing measures and gaps in 

measurement were reviewed.  

 

 Second, the HMS moderator introduced HMS. HMS is a 62-hospital collaborative quality 

initiative (CQI) based in the state of Michigan and supported by the Blue Cross and Blue Shield 

of Michigan. The process for data collection was then outlined. HMS began collecting data on 

patients hospitalized for diagnosis of pneumonia in 2017; data were abstracted from medical 

records in a structured format by trained abstractors, who pseudo-randomly selected up to 8 

cases for each measure every two weeks. The selection protocol was also outlined. The HMS 

dataset currently includes >35,000 pneumonia patients. Inclusion and exclusion criteria were 

reviewed, as was a summary of abstracted data (demographic data, antibiotic information, 

radiographic findings, microbiologic information, co-morbidities, vitals/oxygen/laboratory 

information, and symptoms).  

 

 Third, the moderator discussed the creation and use of measures of over-diagnosis of 

CAP and presented conceptual and operationalized definitions. For example, a conceptual 

definition for over-diagnosis of CAP was devised to identify patients treated for CAP who may 
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not have CAP. To operationalize the definition, the HMS team relied on national guidelines 

developed by professional societies. The operationalized definition of over-diagnosis of CAP 

was patients with ≥2 signs/symptoms of pneumonia on day 1/day 2 of hospitalization (or two 

days prior to hospitalization) AND having imaging findings consistent with pneumonia on days 

+/-3 of the hospitalization who were treated for CAP (and without a concomitant infection). 

Definitions of signs, symptoms, and radiographic findings were provided.  

 

 
 

Data on pneumonia has been reported to HMS hospitals as quality measures since 2017. 

While hospitals are asked to review cases of over-diagnosis at their institutions to drive quality 

improvement, types of improvement initiatives implemented are at the discretion of the hospital.  

 

This section wrapped up with HMS presenting the framework within which TEP 

members were asked to think about the rest of the information that would be presented over the 

following sessions.  

  

• Do you agree with the way that the measure was operationalized? Does it have “face 

validity”? What additional data/changes would you like to see?  

• Do you believe lower measure scores represent better diagnosis? Better quality of 

care? 

• Compared to other chart review measures, do you believe it is feasible for your 

hospital to collect these data?  

• Could you envision this measure being used by / useful to your organization (e.g., 

guiding care improvement)? 

• What perceived barriers do you see/foresee to using the over-diagnosis measure to 

guide care improvement? What unintended consequences do you see/foresee in using 

this measure?  

 

2.2 Introduction of the CAP Measure 

 

 HMS and the TEP members discussed how the pneumonia measure is defined and 

operationalized in regard to the inclusion and exclusion criteria used. Section 2.2.1 summarizes 

HMS’ presentation, section 2.2.2 provides a summary of the TEP members’ discussion, and 

section 2.2.3 summarizes the key takeaways. 
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 Because we shared this data in conjunction with a second measure on urinary tract 

infections (UTI), we note that there is a high degree of overlap in a number of concepts for the 

UTI and pneumonia measures. In the 10/18/2021 and 10/20/2021 sessions, participants received 

an overview of both the UTI and pneumonia measures, with the UTI measure presented first. To 

utilize the TEP members’ time most effectively, duplicative concepts were not repeated in the 

pneumonia session (e.g., data smoothing techniques). However, TEP members participating in 

the 10/25/2021 session only received pneumonia content, so an in-depth overview was presented 

to all participants. Therefore, this summary is based on the 10/25/2021 session. The summary of 

discussion represents all three sessions. Feedback specific to the UTI session is also available in 

that submission document. 

 

 2.2.1 Summary of Presentation 

 

The HMS moderator laid the groundwork for the conversation by identifying the volume 

of patients currently treated for pneumonia; approximately 1 million adults in the United States. 

Approximately 50,000 individuals die from pneumonia each year, and among the elderly, 

hospitalization for pneumonia represents a greater risk of death compared to any of the other top 

10 reasons for hospitalization. Finally, the HMS moderator noted that at least 1/8 of patients are 

over-diagnosed with pneumonia. These patients not only face harms associated from delayed 

diagnosis, such as longer lengths of stay, increased readmissions, and increased mortality, but are 

also treated unnecessarily with antibiotics that could result in harm. Indeed, 20% of hospitalized 

patients treated with unnecessary antibiotics develop an adverse drug event, most commonly 

gastrointestinal, renal, and hematologic. Patients receiving unnecessary antibiotics are also at risk 

of being treated for C. difficile infections.  

 

The development of our definitions from a conceptual definition to an operationalized 

definition was reviewed in more depth. Time was spent reviewing the operationalized definition 

of community-acquired pneumonia. Patients must have a discharge diagnosis of pneumonia 

(ICD-10 code) and have received an antibiotic on day one or day two of the hospitalization, to 

exclude cases of hospital-acquired pneumonia. Next, because HMS wanted to ensure that 

antibiotic treatment could be attributed to antibiotic therapy and the clinical decision-making 

process, patients were not eligible for inclusion in the pneumonia cohort if they had a 

concomitant infection or had factors outside of clinician control – such as those leaving against 

medical advice. Those receiving brief empiric therapy (treatment <3 days) were also excluded. 

Finally, the HMS moderator outlined additional exclusion criteria (e.g., pregnancy/breastfeeding, 

immune compromised, and discharged with more than 14 days of antibiotics).  

 

Over-diagnosis of CAP was defined using signs and symptoms and radiographic findings. 

To be classified as pneumonia, patients must have at least two signs or symptoms and 

radiographic findings from either a chest CT (or abdominal CT if it showed the lower lobes of 

the lungs) or a chest X-Ray. Signs included hypoxemia, auscultatory findings, abnormal 

temperature, leukocytosis/leukopenia. Symptoms included new or increasing cough, sputum 

(change/purulent); dyspnea (new increased). With regard to radiographic findings, abstractors 

were trained to look for terms including air space density/opacity/disease, consolidation, 

infiltrate; aspiration/aspiration pneumonia; abscess, cavitation, loculations; pneumonia, infection; 

ground glass, nodular airspace disease. The HMS team also indicated that the phrase “cannot rule 
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out pneumonia” is considered positive to give providers the benefit of the doubt. If a patient had 

a chest CT and a chest X-Ray within 24 hours of each other, the chest CT was prioritized. 

Patients who did not meet these criteria were considered to be over-diagnosed with CAP. 

 

Finally, the HMS moderator reviewed the frequency with which these terms appeared in 

our dataset for both patients classified as pneumonia and over-diagnosis of pneumonia. The 

HMS moderator also noted that typically, over-diagnosis was due to symptoms in the absence of 

chest imaging findings. For example, only 23% (543/2,285) had positive X-rays (but insufficient 

symptoms). 

 

HMS presented the following questions for discussion: 

 

• Do you agree with the way the measures’ inclusion/exclusion criteria were 

operationalized? Does it have “face validity”? What additional data or changes 

would you like to see? 

• Do you agree with the way the definition of over-diagnosis of pneumonia (PNA) was 

operationalized? Does it have “face validity”? What additional data or changes 

would you like to see? 

 

 2.2.2 TEP Member Discussion 

 

 Concerns were raised about the measure name, specifically about the appropriateness of 

the term “over-diagnosis”. One TEP member noted that misdiagnosis might be more appropriate 

than over-diagnosis. Another noted that false positive would be technically accurate but may not 

be easily interpreted by some audiences.  

 

The conversation started with a discussion about screening for appropriate patients. HMS 

has used a discharge diagnostic ICD-10 code for pneumonia as an initial screen on which to 

apply inclusion and exclusion criteria to identify patients appropriate for the cohort. The TEP felt 

that this strategy was appropriate. There was conversation about whether screening should be 

based only on the primary diagnosis code rather than all discharge diagnosis codes; however, 

after discussing challenges associated with use of only the primary discharge diagnosis code 

(e.g., the primary code is often up coded to acute hypoxic respiratory failure or sepsis), it was 

largely agreed that use of all discharge diagnostic codes for cohort screening was appropriate. 

 

There was also agreement that patients must receive antibiotic treatment on day one or 

day two of hospitalization in order to better ensure they were being treated for CAP rather than a 

hospital-acquired infection. That said, there was additional conversation surrounding 

classification of over-diagnosis should the patient only receive one or two doses of antibiotics, 

particularly by an emergency department provider. Data was presented regarding the frequency 

of antibiotic continuation on day three for patients over-diagnosed with pneumonia by an 

emergency medicine clinician (a vast majority) and we had ongoing conversation about 

including only patients who received >3 days of antibiotics. Part of this conversation took place 

in the context of using radiographic findings and signs/symptoms to determine pneumonia. TEP 

members discussed whether or not it is wrong (clinically) to start to treat a patient for pneumonia 

– prescribe antibiotics – even if they do not meet those criteria. Several TEP members noted if a 
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patient came in with a fever and showing other signs of pneumonia, without clear radiographic 
findings, they would treat that patient with antibiotics. The moderators also noted that HMS has 
purposely taken a very broad definition of radiographic evidence of pneumonia, including such 
phrases as “cannot rule out pneumonia” or “airspace density”. 

 

 

 

 

 

 

Finally, there was a conversation about defining fever differently in older adult patients, 
specifically noting that there are different potential cutoffs for this population. There was also 
concern that this would be of impact in congregant housing situations, such as skilled nursing 
facilities. The HMS team noted that this was something that was going to be looked into further. 

There was also a conversation about the inclusion of medical patients only, as we wanted 
to focus on the least complex patients, so we excluded patients who were in the ICU, or being 
mechanically ventilated. One of the HMS moderators clarified that what we are looking at is not 
CAP, but CAP patients who are admitted to a general care service. 

2.2.3 Key Takeaways 

• HMS to review impact of using only primary ICD-10 discharge diagnostic codes versus 
all ICD-10 discharge diagnostic codes in patient screening. 

○ Response: Data on primary vs. all discharge diagnostic codes were provided to 
the TEP during our follow-up session. They agreed not to change measure 
specifications (see below for details). 

• HMS to review data further, including definition of fever and an evaluation of patients 
with only one sign or symptom. 

○ Response: Data on fever and those with only one sign or symptom were 
compiled and presented to the TEP during the final session. There was general 
agreement not to adjust measure specifications as a result of these data (see below for 
details. 
• The TEP members agreed that the measure title should be tested in workshops and focus 

groups to lessen any confusion regarding the measure purpose. 
○ Response: potential titles were workshopped and then emailed back to the panel; 

the eventual final name for the measure was decided to be “inappropriate diagnosis of 
CAP” (see below for details). 
• In general, the TEP members agreed that the current criteria for over-diagnosis of 

pneumonia were acceptable. 
○ Response: Face Validity Confirmed 

2.3 Validity of the CAP Measure 

HMS and the TEP members discussed the validity of the pneumonia measure. Section 
2.3.1 provides a summary of HMS’s presentation, section 2.3.2 summarizes the TEP members’ 
discussion, and section 2.3.3 summarizes the key takeaways. 
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2.3.1 Summary of Presentation 

  

Following the discussion of how the HMS team defined over-diagnosis of CAP, we 

presented data on validity. We noted that we based our definition of CAP – and subsequently 

over-diagnosis of CAP – on national guidelines. Our definition is based on the 2007 IDSA/ATS 

consensus guidelines on the management of community-acquired pneumonia in adults as the 

diagnosis of CAP is based on the presence of select clinical features (e.g., cough, fever, sputum 

production, and pleuritic chest pain) and is supported by imaging of the lung, usually by chest 

radiography. 

 

We next discussed the way HMS assesses patient-level validity using feedback from 

participating hospitals – hospitals receive site-specific data reports quarterly and they are 

encouraged to discuss patients that are classified as “over-diagnosed” with their local team. 

Hospitals that disagree with case classification are invited to bring that case back to the larger 

team for further evaluation, with measure updates considered based on feedback. However, due 

to the long-standing nature of this initiative, no recent modifications to the over-diagnosis 

measure have been made. 

  

The HMS moderator also outlined a separate case assessment of patient-level validity 

conducted using physician implicit review. In 2020, the team conducted formal case reviews 

with 2 to 3 physicians, who were asked to review cases sampled from clinical scenarios where 

there may be ambiguity in case classification. Based on the feedback received, edits were made 

and now included in the final measure (e.g., abdominal CTs were added as a tool for diagnosis 

abnormal lung findings and chest CTs were considered the gold standard if obtained within 24 

hours of either a chest X-Ray or an abdominal CT). The kappa for reviewer agreement was 0.72, 

indicating substantial agreement.  

 

 Next, the team presented data on which patients were at highest risk of over-diagnosis. 

Top predictors of over-diagnosis included dementia, altered mental status, being Hispanic or 

Black, and having a higher Charlson Comorbidity Index. We also presented data showing that 

hospitals that over-diagnose patients with pneumonia are also likely to over-diagnose patients 

with UTI (regression R=0.53, p<0.001).  

 

 The moderator wrapped up this portion of the presentation by reviewing the literature on 

diagnostic error and pneumonia. First, we noted that misdiagnosis of infections is common, 

representing nearly 15% of high-severity diagnostic error cases (resulting in serious, permanent 

disability, or death). Second, we noted that over-diagnosis of pneumonia is associated with use 

of antibiotics that are unnecessary and harmful. Third, we noted that discrepancy between 

admitting, and discharge diagnosis associated with 22.5% longer length of stay (~0.8 days 

longer). In the case of CAP, length of stay increase was more dramatic (~1 day).  

 

 This section concluded with a presentation of data on the effect of each unnecessary day 

of antibiotic use for C. diff infection, physician-reported adverse events, and patient-reported 

adverse events. Briefly the unadjusted odds ratio for these items are 0.94 (95% CI 0.79, 1.14), 

0.98 (0.91, 1.05) and 1.05 (1.01, 1.09), respectively. Adjusted odds ratios were also presented, 

and patient-reported adverse events were again higher in the over-diagnosed cohort. 
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HMS presented the following questions for discussion: 

• Do you believe that lower measure scores represent better diagnosis? Better quality of
care?

2.3.2 TEP Member Discussion 

One point of discussion among TEP members related to the ability to diagnosis 
pneumonia in patients with dementia or altered mental status, as they cannot reliably provide 
symptom data. Some TEP members felt the current inclusion criteria were reasonable because 
there are additional objective indicators within the inclusion criteria (e.g., hypoxia, abnormal 
WBC count, abnormal temperature). 

There was also some concern about initial diagnosis and appropriateness of antibiotics. 
For example, if the admission diagnosis is sepsis, antibiotics were felt to be appropriate, whereas 
for pneumonia, antibiotics may be inappropriate. Additional concerns were raised about billing 
and coding – based on the payment and other items. The HMS moderators noted it is very hard 
retrospectively to distinguish between CAP and other similar presentations, such as a COPD 
exacerbation. One TEP member noted that establishing a measure is really a process of balancing 
the risks and benefits, which might be able to be addressed with empirical data and outcomes 
data – such as 30-day mortality, length of stay, etc. 

The TEP panel members also discussed accuracy of radiology reports, and the possibility 
that radiologists over-call things that could be pneumonia. It was noted that we would rather the 
measure be overly sensitive as not to penalize clinicians who are acting with the information 
available at the time. 

2.3.3 Key Takeaways 

• The magnitude of harm of over-use vs. under-use of antibiotics needs to be
demonstrated.
○ Response: Additional data included in NQF submission of harm of over-

diagnosis and unnecessary antibiotic use.

2.4 Reliability of the CAP Measure 

HMS and the TEP members discussed the reliability of the pneumonia measure. Section 
2.4.1 summarizes HMS’s presentation, section 2.4.2 summarizes the TEP members’ discussion, 
and section 2.4.3 summarizes the key takeaways. 

2.4.1 Summary of Presentation 

The HMS moderator introduced the reliability section by discussing how data are 
collected. All data used in this measure are collected by trained data abstractors, the majority of 
whom have a nursing background. Each abstractor is provided with an extensive data dictionary 
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outlining established data protocols and charting the data that should be abstracted. These 

protocols and data include days of hospitalization for which to collect data (i.e., symptoms on the 

two days prior to admission and first two days of the hospital encounter), guidance on data entry 

(range/absolute value), location of data within the medical record (i.e., radiographic findings), 

definitions for all data elements, and instructions on how to handle missing data.  

HMS also has an extensive audit process. Data from each hospital is audited at least once 

per year. The expectation is that hospitals would attain a ≥95% rate of accuracy. Since the 

inception of the project, over 300 cases have been audited. The moderator presented data on an 

additional audit conducted by the HMS program manager. The program manager selected 50 

cases chronologically; representing 33 different hospitals. The results of this audit suggest that 

95% of clinical findings were answered correctly, 92.3% of chest x-ray data was answered 

correctly, and 94.5% of chest CT data was answered correctly. As such, we identified an overall 

rate of abstraction accuracy of 93.7%.  

Based on this audit, none of the 50 cases would have changed classification, meaning 

patients classified as pneumonia (or over-diagnosis of pneumonia) continued to be classified as 

pneumonia (or over-diagnosis of pneumonia) There was an inter-rater reliability of 1.0, which 

indicates strong to “almost perfect” reliability.  

We also reviewed how reliable hospital estimates are at distinguishing variation between 

hospitals. The HMS moderator presented data on the percent of patients over-diagnosed by 

hospital and calculated an intraclass correlation of approximately 5%. This allowed us to 

compute the number of cases that hospitals participating in a measure would need to collect on 

an annual basis to reach a reliability threshold of 0.8 based on the Spearman Brown Prophecy; 

n=76. Based on the data currently being collected at HMS, we noted that the majority of 

hospitals would be able to meet an appropriate minimum threshold.  

The reliability portion of the session concluded with a discussion of how HMS addresses 

small N sizes/data smoothing. In summary, HMS uses data for four quarters to better reflect the 

work that a hospital does over a one-year period. We then apply a mixed effect logistic 

regression model with a random intercept and random slope over time at the hospital level. Each 

hospital’s adjusted rate reflects both change in performance over time and overall performance 

relative to all the other hospital averages. This model allows us to obtain more stable estimates 

for hospitals with few patients.  

We then opened the meeting up for general conversation. 

2.4.2 TEP Member Discussion 

Conversation was limited as there was significant overlap between reliability of UTI and 

pneumonia. 

2.4.3 Key Takeaways 

• (from UTI insights) The group believed it might be necessary to move the data on the

audits from the reliability section to the validity section.
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○ Response: Pertinent data were moved to the validity section of the NQF 
submission 

• There was consensus that hospitals would be able to collect a minimum threshold of 
data needed for an acceptable level of reliability (0.8). 
○ Response: Evidence of Feasibility 

 
2.5 Feasibility of the CAP Measure 

 
HMS and the TEP members discussed the feasibility of the pneumonia measure. Section 

2.5.1 provides a summary of HMS’ presentation, section 2.5.2 summarizes the TEP members’ 
discussion, and section 2.5.3 identifies key takeaways. 

 
2.5.1 Summary of Presentation 

 
The HMS moderator began a review of the feasibility section by noting that the HMS 

team evaluated several areas where we could pare down the data collected by HMS to streamline 
the data collection process. Exclusion criteria and frequency were reviewed in order to determine 
which, if any, could be removed without impacting outcomes. Based on this analysis, three items 
were removed from data collection that were infrequently captured in the dataset. These were 
Bandemia (12/34,626 cases), tree in bud (5/34,626 cases) and PaO2 (1/34,626). Next, we tested 
pared down data collection forms at five hospitals in Utah, which determined that reviewing 
cases for eligibility took one to three minutes and abstracting data took 15 minutes for easy cases 
to 30 minutes for more difficult cases. We also compared this to the amount of time it would take 
to abstract information for other NHSN measures requiring case review. We determined our 
abstraction timeframe was comparable to other measures. Finally, based on the Spearman Brown 
Prophecy data we presented earlier, we determined a threshold of abstracting 76 cases per year 
(standard threshold of 0.8) was reasonable, as 95.5% of the hospitals participating HMS were 
able meet this threshold. If the threshold was reduced to 0.7, all HMS hospitals met the metric. 

 
The team also briefly reviewed if it was feasible to collect data electronically instead of 

via manual abstraction. To facilitate this process, we assessed if it would be feasible to 
electronically determine over-diagnosis of PNA by radiographs alone. If excluding symptoms 
from the definition, the percent of patients over-diagnosed with pneumonia changed, on average, 
by 6% per hospital (median 3.9%). If hospitals were placed in performance quartiles, this new 
definition would change the quartile for 64% of hospitals. As such, we determined the data for 
this measure still needed to be collected through manual abstraction. 

 
HMS presented the following question for discussion: 

 
• Compared to other chart review measures, do you believe it would be feasible for your 

hospital to collect these data? 
 

2.5.2 TEP Member Discussion 
 

There was conversation about whether electronic data capture was possible for this 
measure. There was discussion around the role of natural language processing (NLP) and 
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whether it would be possible to accurately capture this data. The HMS moderators re-reviewed 
the information on analysis of radiographic findings vs. symptoms and determined that use of 
NLP is not currently feasible, in particular due to the necessity of symptom extraction. The 
moderators also noted that we did meet with EHR vendors, who had no collective interest in 
making symptoms discrete elements in the medical record. One TEP member noted that if a 
hospital would deploy this measure, they could create a template for pneumonia symptoms. 

 
In a discussion about number of cases needed, we reiterated that hospitals would need to 

abstract 5 to 6 cases per month. This led to a conversation about what percentage would we need 
to identify quality improvement. The HMS moderator noted that HMS identifies the top 25% as 
a cut off and then determine if that makes clinical sense. Future adjustments are then made based 
on that year’s performance. 

 
2.5.3 Key Takeaways 

 
• There was general consensus that the measure was similar in difficulty to other chart 

review-based measures. 
○ Response: Evidence of feasibility 

 
2.6 Use of the CAP Measure 

 
HMS and the TEP members discussed the use of the pneumonia measure. Section 2.6.1 

summarizes HMS’ presentation, section 2.6.2 provides a summary of the TEP members’ 
discussion, and section 2.6.3 provides a summary of the key takeaways. 

 
2.6.1 Summary of Presentation 

 
The final section presented to the TEP was on use of the measure. We noted that while 

the over-diagnosis of pneumonia has NOT been an HMS pay-for-performance metric, these data 
have been reported to HMS hospitals since 2018. The HMS moderator also noted that during this 
time, improvement has been moderate (14% to 10% of all patients treated for pneumonia). It was 
also noted that this is expected to become an HMS pay-for-performance measure in 2023. 

 
HMS presented the following questions for discussion: 

 
• Could you envision this measure being used by or useful to your organization? E.g., 

guiding care improvement. 
• What perceived barriers do you see/foresee to using the overdiagnosis measure to 

guide care improvement? What unintended consequences do you see/foresee to using 
the over-diagnosis measure to guide care improvement? 

 
2.6.2 TEP Member Discussion 

 
Overall, there was concern that people were already doing so well on this measure and 

whether there is enough room for growth/improvement. The group also noted that if we wanted 
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to put this measure forward, we needed to be very specific about the numerator and denominator 
definitions. 

2.6.3 Key Takeaways 

• There was mixed response to the use and usability. Some believed their organizations
would be able to use this and would find it useful. Otherwise wanted more details.

○ Response: Details were added on outcomes of measure, outcomes after
improvement in measure, and on measure specifications.

• Refine numerator and denominator definitions.
○ Response: Details were added to numerator and denominator definitions in

measure specifications.
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3. RESPONSES TO ISSUES RAISED DURING THE TEP 
 

3.1 Responses to Issues Raised During the TEP 
 

• Test name of measure in workshops and/or focus groups 
○ HMS reviewed the name of our measure at two forums. The first was a 

standing meeting of the HMS team, which includes hospitalist, 
pulmonary/critical care, and infectious diseases physicians from Michigan 
Medicine. We also reviewed the data at a 2nd standing meeting, which allowed 
the team to review the measure name with a different group of physicians, 
including hospitalists, infectious diseases, geriatric/palliative care, internal 
medicine, and pediatric physicians. Between the two groups, we received 
feedback from 10 physicians. Based on the feedback we received, the use of 
word over-diagnosis was changed to inappropriate diagnosis. This name was 
then provided via email to the members of the TEP who had concern over the 
name; they agreed with the new name with one member noting that no name 
will be perfect for everyone. Our new measure name is now inappropriate 
diagnosis of community-acquired pneumonia in hospitalized patients. 

 
• Evaluate fever cut-offs for adults 

○ In the standard data analysis, HMS defines a fever as ≥38.1°C. In order to 
explore a lower fever threshold, we were able to leverage data from inpatients 
who had a temperature of 37.9 or 38.0°C. When we evaluated the number of 
patients that would change from over-diagnosis of pneumonia to CAP if we 
included these patients in this additional category, we found that only 9 
patients would be impacted. Thus, we determined that changing the definition 
of fever was not necessary. 

 
• Review impact of using primary ICD-10 codes vs. all ICD-10 discharge codes 

○ The HMS standard of defining PNA was to include all patients who have an 
ICD-10 discharge diagnosis of pneumonia. However, this diagnosis does not 
have to be their primary/principal discharge diagnosis. As the first step in 
evaluating whether or not a change is warranted, we sought to determine how 
many patients had a primary discharge diagnosis that was not related to one of 
the following categories – pneumonia, respiratory failure, septicemia, or other 
lower respiratory disease. We determined that 12% (N=275) of cases of 
patients inappropriately diagnosed with CAP had a primary diagnosis that fell 
outside of these categories. We reviewed 9 medical records of these cases and 
felt the cases still reflected overdiagnosis of CAP. TEP members agreed with 
not changing measure specifications. 

 
• Evaluate definition relative to patients with on one sign or symptom (not two) 

○ The standard HMS definition for PNA is two or more signs/symptoms/lab 
values plus radiographic findings. We evaluated the percent of individuals that 
change from over-diagnosis to pneumonia if we looked at only one 
sign/symptom/lab value plus radiographic findings. To evaluate this, we did a 
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case review of 5 medical records in which patients had only one 
sign/symptom and radiographic findings. These cases were determined to 
accurately represent over-diagnosis of pneumonia. TEP members agreed with 
not changing measure specifications. 

 
• Evaluate magnitude of harm of over-use vs. under-use of antibiotics 

○ This is not something that we are directly able to do with our data, so we had 
to turn to the literature. Based on a literature review, we attempted to quantify 
the number of patients hospitalized with disease per year, the opportunity for 
improvement, number of patients who were harmed by antibiotic overuse, the 
number of patients harmed by underdiagnosis and the potential costs 
over/under diagnosis. We were able to document that there are approximately 
1,000,000 pneumonia hospitalizations per year. Based on the percent of 
patients that we know are over-diagnosed from our own work – 1/8 of 
patients, we can extrapolate that 125,000 patients would be over-diagnosed 
annually, with an estimated 931,000 estimated unnecessary antibiotic days. 
Harm associated with over-diagnosis includes antibiotic associated adverse- 
events, antibiotic resistance, harm related to delayed diagnosis of congestive 
heart failure, myocardial infarction (MI) and lung cancer. Estimates suggest 
that at this rate, over-diagnosed patients would have a combined 37,634 
adverse drug events and 4,794 cases of C. diff. These data were added to the 
NQF submission. 
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