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Abstract 
Background:    

Chest X-ray (CXR) is a frequently  performed diagnostic imaging examination. It  is 

commonly used as an early diagnostic tool in the emergency departments  (ED) for 

suspected conditions such as pneumonia , pneumothorax, pleural effusion, or 

suspected cardiac decompensation. In cl in ical practice, the use of  CXR does not  

always follow a systematic approach bases on cl inical and paraclinical f indings,  

which may lead to unnecessary examinations, increased resource use, and radiation 

exposure. In this context,  the aim of this study was to investigate whether the f inal  

CXR report altered the initial  antibiotic treatment in patients with pneumonia  and 

exacerbation of  chronic obstructive pulmonary disease (E COPD). 

Method:    

This study was designed as a retrospective quality -assurance study based on review 

of medical records from 300 patients admitted to the ED at the North Regional 

Hospital during  the period from January 1,  2022, to December 31, 2024. For each 

patient, data on cl inical manifestations and radiological f indings were extracted 

from medical records and systematically analyzed to determine the diagnostic  

contribution of  CXR and its  inf luence on antibiotic treatment decisions.  

Results:   

In 51 % of patients with pneumonia and 29 % of patients with ECOPD, the same 

antibiotic regimen initiated before CXR was continued after the results of  the  

examination were available to the cl inician. Radiographic inf i ltrates were identif ied 

in 32 % of patients for pneumonia and 14 % of patients with ECOPD . Furthermore, 

among patients with CXR-verif ied inf i ltrates, 92% of those with pneumonia and 90% 

of those with ECOPD continued their  initial  antibiotic treatment.  

Conclusion:   

This study demonstrated that the CXR report in the ED infrequently led to changes  
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in the antibiotic treatment already started prior to performance of  the CXR based 

on the initial  cl inical assessment . It  can be considered whether clear and consisten t  

guidelines for use of  CXR potentially can reduce unnecessary examinations and 

radiation exposure, while optimizing the use of healthcare resources without  

compromising the quality of  patient care.  
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Introduction 
CXR is  the most frequently performed imaging examination worldwide. In 2016, two 

bil l ion CXRs were conducted, making it  an essential part of  cl inical diagnostics  (1) .  

In Denmark, ED  performs over 600,000 CXRs each year  (2) ,  of  which approximately  

10,820 are carried out at North Regional Hospital,  Hjoerring. Of these  6,390 

examinations  per year  are requested in the ED  (3) . 

 

CXR is  commonly  indicated in suspicion of  conditions such as pneumonia, ECOPD, 

pneumothorax, pleural  effusion, or cardiac decompensation (4) .  Clinical symptoms 

including cough, dyspnea, chest pain, hemoptysis and fever may indicate the need 

for a CXR (5) However, in cl inical practice, the use of  CXR for diagnostic purposes 

does not always follow a systematic referral approach bases on cl inical and 

paraclinical f indings, which may lead to unnecessary CXR examinations. 

 

An US study involving 545 patients who underwent CXR  in the emergency room,   

found that 260 (38.6%)  had a normal CXR. Only in 128 cases (23.5%) d id the CXR 

contribute positively to diagnostic assessment and treatment. In 329  (60%) cases, 

there was neither a cl inical  indication for  performing a CXR nor any abnormal  

thoracic f indings. In this subgroup, the CXR contribu ted to patient management in  

only 12 cases (3.6%)  (6)  Another U.S. study f ound that emergency physicians and  

radiologists believe that too many medically unnecessary imaging examinations are  

ordered in their  department (7) .  These studies suggest that routine CXR has l imited 

diagnostic value, particularly in the absence of  cl inical s igns and symptoms of  

cardiac or pulmonary disease  (6,7) .  Some commonly cited reasons for the high 

number of  CXR include  defensive cl inical practice,  l imited cl inical experience  

among staff ,  easy access to imaging, time constraints,  and patient expectations  

(7,8) .  The use of  CXR is  also associated with exposure to ionizing radiation and a  

potential long-term risk of  cancer development. Although the r isk  is  very low, the 

Danish Health Authority recommends that CXR should only be  used when 

clinically  necessary,  ensuring the benefits surpass its  potential harms  (9) .    
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In 2012, the American Board of  Internal Medicine Foundation launches the  

Choosing Wisely  campaign to reduce the overuse of  diagnostic tests,  procedures,  

and treatments through close dialogue between clinicians and patients  (10) . In  

2020, the Danish organization Vælg Klogt  is  established, inspired by the Choosing 

Wisely  initiative. The focus is  an equal partnership where the patient´s perspective, 

combined with medical evidence, is  used to improve the quality of  care and reduce 

unnecessary interventions. Furthermore, the initiative seeks to strengthen trust in  

the decisions made by healthcare professionals,  as fear of  making mistakes is  one 

of  the main causes of  unnecessary treatment  (8) .  

 

According  to guidelines from the Department of  Radiology, Aalborg University, 

there is  no indication for  routine CXR in patients with cl inical symptoms  of  

suspected pneumonia.  Partly because inf i lt rates tend to develop more slowly than 

the cl inical symptoms  and furthermore, early imaging rarely leads to a change 

in treatment.  CXR is  recommended only when patients  fail  to respond to the 

initiated treatment  (11) .  In accordance with the National  Danish pulmonology 

guidelines for hospitalized patients with pneumonia, the diagnosis requires a 

radiologically or  ultrasonographical  verif ied new inf i ltrate in  combination with 

cl inical symptoms of a lower respiratory tract infection . Likewise, the  diagnostic  

assessment of  ECOPD requires a  CXR supported by symptoms consistent with the  

diagnosis  (12) .  Hence, there seems to exist a discrepancy in recommendations for  

use of  CXR between the two specialties . 

 

It  remains uncertain to what extent CXR contributes to additional diagnostic or  

treatment benefits for the patient or whether it  rather leads to unnecessary 

radiation exposure and inappropriate use of  healthcare resources.  This study 

aimed to assess whether the CXR report al ters cl inical decision making compared 

to the initial  antibiotic treatment, among patients with suspected pneumonia and 

ECOPD. 
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Patients and methods 

Study design    

This study was designed as a retrospective, descriptive quality assurance study 

based on a  systematic review of medical records of  patients admitted to the E D at  

the North Denmark Regional Hospital.   

 

Study population  

The study targeted a population consisting  of  300 patients . The sample size was  

chosen based on the expected recruitment  capacity within the study period . Data 

were extracted from the North Denmark Region Business Intell igence and Analyses  

portal,  identifying 12.324 patients who had undergone CXR at the ED during  the 

period 01.01.2022 to 31.12.2024. We applied a cl inically relevant definition of  

pneumonia  and ECOPD, respectively, whereby patients presenting with respiratory  

symptoms such as cough,  sputum,  dyspnea, fever, crackles  or rhonchi ,  along with 

supportive paraclinical f indings  (e.g. CRP, leukocytes , CURB-score). 

 

Each patient was assigned a sequential case number ranging from 1 to 12.324 and 

randomized according to case numbers ending in the digits 1 or 2. Patients who 

met the following criteria were excluded: age under 18 years, absence of  cl inical  

manifestations suggestive of either pneumonia, ECOPD or other infectious  i l lness. 

 

As an initial  step, a pilot  study was conducted using a cohort of  50 randomly  

selected patients,  based on case numbers, with only those ending in the digit 1  

being retained. The pilot study aimed to characterize  the structure of  the dataset  

and identify key variables to guide the subsequent selection process. The  result 

from this  pilot study informed the further development and optimization of  

the REDCap database (13) .  
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F lo w ch a rt  o f  in c lud ed  pa t ien ts  w ith  c l in ica l  ind ica t ion s fo r  C X R  du e to  su sp ected  pn eu mo n ia ,  E CO P D,  o r  

o th er  resp ira to ry  in fect io n s .  
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Study data    

For the 300 included adult patients, relevant data were extracted from the 

electronic health records and entered in  the REDCap data management system. All  

data were subsequently exported to Excel for organization and statistical analysis.   

Patients were assigned to predefined diagnostic groups: pneumonia, ECOPD, 

suspected COPD, fever of unknown origin (FUO) , dyspnea, COVID-19, inf luenza, RSV 

infection and a broad other category that included remaining diagnosis with 

suspected respiratory disease . For analysis,  these diagnoses were subsequently 

consolidated into four main categories:  pneumonia, ECOPD and suspected COPD, 

FUO, and a f inal category containing all  other infectious diseases and conditions  

not captured by the previous groups. As some patients were registered with up to 

three simultaneous diagnoses, overlap between  groups occurred. For example, a 

patient diagnosed with pneumonia and ECOPD, was included in both groups and 

therefore counted twice. The same applie d to symptoms, initial  treatment, CXR 

f indings, and treatment following imaging results based on the diagnostic groups  

described above. The primary focus of  the analysis  was on pneumonia and ECOPD.  

Initial  treatment was categorized according to standard management of  pneumonia  

and ECOPD (14,15) . In the ED, antibiotics as initial  treatment was frequently 

initiated before the f inal CXR report became available and were therefore guided 

primarily by initial  cl inical assessment of  cl inical manifestations  and use of  CURB-

score (15) . This distinction provided the rationale for analyzing antibiotic  

treatment both before and after availabil ity of  the f inal CXR report.  

 

Antibiotic treatment, as the primary focus of  this study, was further classif ied 

according to the point of  initiation , distinguishing between prescriptions initiated 

by the patient´s general practitioner and those started in the ED. To evaluate 

potential changes following the f inal CXR report,  subsequent treatment decisions  

were categorized as initiation, discontinuation, continuation, or change of  

treatment.  
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Ethical consideration   

This study protocol was approved by the hospital management at the North 

Denmark Regional Hospital ( ID number K2025 -166). As a cl inical quality study,  

informed consent from the patients was not deemed necessa ry in accordance with  

the Ethics Committee  guidelines.  

  

Statistical analysis    

The data were compared based on treatment administered before and after receipt  

of  the f inal CXR report,  with a primary focus on antibiotic t reatment .  

Results  
The 300 included patients had a median age of  77 years  ( IQR 67-84),  ranging from 

18 to 97 years, and comprised 140 women and 160 men (Table 1) .  The following  

results are presented with a primary focus on suspected/confirmed pneumonia and 

ECOPD diagnoses, respectively.  

 

Infection and inf lammation biomarkers  

Biomarker  analyses  showed that 172 (57%)  patients had leukocytosis  (>10⁹/L) ,  of  

whom 94 (66%) had pneumonia and 49 ( 53%) ECOPD. Elevated CRP levels (>4 

mg/L)  were observed in 271 (91%) patients,  including  140 (98%) with pneumonia  

and 79 (86%) with ECOPD.  

 

Antibiotic treatment  

In relation antibiotic treatment was initiated  before CXR for 240 (80%) patients in 

the ED, including 132 (56%) with pneumonia and 69 (29%) with ECOPD. Only a 

l imited proportion of  patients started antibiotics by their  general practitioner, and 

subsequently had their  treatment adjusted in ED .  
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Table 1.  Demographic and clinical characteristics  in accordance with diagnosis  

D i a gnoses:   * E CO P D inc ludes  CO P D  in  ex acer bat ion  and  suspected  CO P D.  * * F ever  o f  unknow n or ig in .  

O ther  inc ludes  CO VID -19,  R S - in fect ion ,  in f luenza,  dysp nea  and  a l l  o ther  in fect ious  d iseases  and  

cond it ions  not  captur ed  by  the  pr ev ious  gr oups .  Cl i n i c a l  ma ni fest a t i ons:  D  =  dyspnea,  R D =  

r est ing  dyspnea,  DO E  =  dyspnea  on  ex er t ion ,  S LD =  speech - l im it ing  dyspnea.  O ther  inc ludes  pa in  on  

deep  insp ir at ion ,  sputum ,  r at t l ing  r esp ir at ion ,  use  o f  a ccessor y  r esp ir ator y  m usc les ,  b r onchospasm  and  

r educed  ex change .  Due  to  over lap  betw een  the  d iagnos is ,  sever a l  pat ients  appear  in  m or e  than  

 T o t a l  P n e u m o n i a  E C O P D * F U O * * O t h e r  

 n  =  3 0 0      

A g e  ( y e a r s ) ,  m e d ia n  ( I Q R )  7 7  ( 6 7 - 8 4 )  7 7  ( 6 6 - 8 4 )  7 7  ( 6 9 - 8 2 )  8 1  ( 7 9 - 8 3 )  7 5  ( 6 4 - 8 5 )  

G e n d e r ,  n  ( % )       

  F e m a le  1 4 0  ( 4 7 )  6 1  ( 4 3 )  5 0  ( 5 4 )  1 4  ( 3 2 )  5 2  ( 4 8 )  

  Ma le  1 6 0  ( 5 3 )  8 2  ( 5 7 )  4 2  ( 4 6 )  3 0  ( 6 8 )  5 6  ( 5 2 )  

C o m o r b id i t y ,  n  ( % )       

  C h r o n ic  h e a r t  d i s e a s e  1 0 2  ( 3 4 )  4 7  ( 3 3 )  3 1  ( 3 4 )  1 9  ( 4 3 )  3 4  ( 3 2 )  

B io m a r k e r ,  n  ( % )       

  Le u k o c y t es ,  n  ( % )       

  N o r m a l  ( r a n g e  3 . 5 - 1 0  m ia . /L )  1 2 8  ( 4 3 )  4 9  ( 3 4 )  4 3  ( 4 7 )  1 4  ( 3 2 )  6 4  ( 5 9 )  

  I n c r e a s e d  ( > 1 0  m ia . /L )  1 7 2  ( 5 7 )  9 4  ( 6 6 )  4 9  ( 5 3 )  3 0  ( 6 8 )  4 4  ( 4 1 )  

C RP ,  n  ( % )       

  N o r m a l  ( < 4 m g /L)  2 7  ( 9 )  3  ( 2 )  1 3  ( 1 4 )  0  ( 0 )  1 4  ( 1 3 )  

  I n c r e a s e d  ( > 4  m g /L)  2 7 1  ( 9 1 )  1 4 0  ( 9 8 )  7 9  ( 8 6 )  4 4  ( 1 0 0 )  9 4  ( 8 7 )  

  Me d ia n  6 5  8 9  4 6  1 0 0  5 0  

C U RB - 6 5 ,  n  ( % )       

  0  -  2 8  ( 9 )  -  -  -  

  1 - 2  -  7 7  ( 2 6 )  -  -  -  

  3 - 4  -  3 6  ( 1 2 )  -  -  -  

  5  -  2  ( 1 )  -  -  -  

C l in i c a l  m a n i f e s t a t io n s ,  n  ( % )       

  D y s p n e a      

    S u b j .  d y s p n e a 2 0 9  ( 7 0 )  9 8  ( 6 9 )  8 4  ( 9 1 )  1 5  ( 3 4 )  1 2 9  ( 1 1 9 )  

    O b j .  d y s p n e a  ( D , R D , D O E , S L D ) *   1 2 6  ( 4 2 )  4 7  ( 3 3 )  6 2  ( 6 7 )  1 0  ( 2 3 )  4 2  ( 3 9 )  

  C o u g h  1 7 9  ( 6 0 )  9 7  ( 6 8 )  5 6  ( 6 3 )  1 6  ( 3 6 )  6 1  ( 5 7 )  

  E x p e c t o r a t io n  1 0 8  ( 3 6 )  5 6  ( 3 9 )  4 5  ( 5 1 )  6  ( 1 4 )  3 4  ( 3 2 )  

  F e ve r  9 5  ( 3 2 )  5 9  ( 4 1 )  1 0  ( 1 1 )  2 2  ( 5 0 )  3 3  ( 3 1  

  C h e s t  p a in  2 7  ( 9 )  1 1  ( 8 )  9  ( 1 0 )  3  ( 7 )  1 0  ( 9 )  

  Rh o n c h i  8 5  ( 2 8 )  3 0  ( 2 1 )  5 2  ( 5 8 )  2  ( 5 )  2 7  ( 2 5 )  

  C r a c k le s  1 2 9  ( 4 3 )  7 4  ( 5 2 )  4 3  ( 4 8 )  1 0  ( 2 3 )  4 4  ( 4 1 )  

  P r o lo n g e d  e x p i r a t io n  5 3  ( 1 8 )  1 5  ( 1 1 )  3 5  ( 3 9 )  1  ( 2 )  2 0  ( 1 9 )  

  W h e e z in g  1 9  ( 6 )  5  ( 4 )  8  ( 9 )  2  ( 5 )  1 0  ( 9 )  

  O t h e r  1 9 9  ( 6 6 )  8 6  ( 6 0 )  6 7  ( 7 5 )  3 0  ( 6 8 )  8 0  ( 7 4 )  

A n t ib io t i c ,  n  ( % )       

  I n i t ia l  E D  2 4 0  ( 8 0 )  1 3 2  ( 5 6 )  6 9  ( 2 9 )  3 6  ( 1 5 )  5 9  ( 2 5 )  
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one  gr oup.  F or  ex am ple ,  a  pat ient  d iagnosed  w ith  E CO P D and  pneum onia  or  cov id  and  pneum onia  ar e  

inc luded  in  both  gr oups  and  ther efor e  counts  tw ice .   

 

Table 2 shows that 94 (31%) patients had a normal CXR, including 28 (9%) with 

pneumonia and 27 (9%) with ECOPD. An inf iltrate was  observed in 143 (48%) 

patients, of  whom 96 (32%) were diagnosed with pneumonia and 41 (14%) with 

ECOPD.  

 

Table 2.  CXR f indings  (percentages refer  to the total study population n = 300)  

 T o t a l  P n e u m o n i a  E C O P D *  * * F U O O t h e r  

 n  =  3 0 0      

C X R  f in d in g ,  n  ( % )             

N o r m a l  9 4  ( 3 1 )  2 8  ( 9 )  2 7  ( 9 )  2 4  ( 8 )  3 3  ( 1 1 )  

I n f i l t r a t e / in f i l t r a t e  u n c e r t a in  1 4 3  ( 4 8 )  9 6  ( 3 2 )  4 1 ( 1 4 )  9  ( 3 )  5 1  ( 1 7 )  

P le u r a  e f f u s io n  4 1  ( 1 4 )  2 5  ( 8 )  1 6  ( 5 )  1  ( 0 )  2 3  ( 8 )  

C h r o n ic  c h a n g e s /e mp h ys e m a /f ib r o s i s  4 7  ( 1 6 )  1 6  ( 5 )  1 9  ( 6 )  3  ( 1 )  2 1  ( 7 )  

I n c r e a s e d  c a r d io t h o r a c ic  r a t io  3 5  ( 1 2 )  1 5  ( 5 )  9  ( 3 )  5  ( 2 )  1 3  ( 4 )  

I n c r e a s e d  b a s a l  d e n s i ty  2 4  ( 8 )  1 5  ( 5 )  5  ( 2 )  5  ( 2 )  1 0  ( 3 )  

O t h e r   4 0  ( 1 3 )  9  ( 3 )  1 0  ( 3 )  0  ( 0 )  6  ( 2 )  

D i a gnoses:  * E CO P D  inc ludes  CO P D in  ex acer bat ion  and  suspected  CO P D.  * * F ever  o f  unknow n or ig in .  

O ther  inc ludes  f ind ings  such  as  pneum othor ax ,  m al igna ncy,  and  pu lm onar y  congest ion .  Due  to  over lap  

betw een  the  d iagnos is ,  sever a l  pat ients  appear  in  m or e  than  one  gr oup.  F or  ex ample ,  a  pat ient  

d iagnosed  w ith  E CO P D and  pneum onia  or  cov id  and  pn eum onia  ar e  inc luded  in  both  gr oups  and  

ther efor e  counts  tw ice .   

 

Figure 2 shows that out of  the study population of  300 patients, 248 (83%)  

continued their  initial  antibiotic  treatment following the f inal CXR report ,  including  

127 (51%) patients with pneumonia and 73 (29%) with ECOPD. Only 11 (4%) patients 

started antibiotics after the f inal CXR report of  whom 2 (18%) had pneumoni a and 

4 (36%) ECOPD. Changes in treatment were observed in 37 (12%), 21 (57%) with 

pneumonia and 4 (11%) with ECOPD. Discontinuation of  antibiotics  occurred in only 

6 (2%) patients, 2 (33%) with pneumonia and 2 (33%) with ECOPD.  
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Figure 2.  Treatment distr ibution across the four groups  

   

D i a gnoses:  E CO P D inc ludes  CO P D in  ex acer bat ion  and  suspected  CO P D.  O ther  inc ludes  CO VID -19,  R S -

in fect ion ,  in f luenza,  dyspnea  and  a l l  o ther  in fect iou s  d iseases  and  cond it ions  not  captur ed  by  the  

pr ev ious  gr oups .  Due  to  over lap  betw een  the  d iagnos is ,  sever a l  pat ients  appear  in  m or e  than  one  gr oup.  

F or  ex am ple ,  a  pat ient  d iagnosed  w ith  E CO P D and  pn eum onia  or  cov id  and  pneum onia  ar e  inc luded  in  

both  gr oups  and  ther efor e  counts  tw ice .   

 

Figures 3 and 4 present patients with isolated pneumonia and ECOPD . This approach 

aims to provide a clearer and more straightforward representation of  CXR f indings 

and subsequent antibiotic management for each diagnosis.  

 

Figure 3 (pneumonia)  shows that CXR f indings had l imited impact on antib iotic  

treatment. Among the 28 patients (30%) with a normal CXR, 24 (86%) continued 

their  initial  antibiotic treatment, 3 (11%) had a  change in treatment, and 1 

(4%) started antibiotics. Of the 96 patients  (67%) with CXR -verif ied inf i ltrates, 88 

(92%) continued initial  tr eatment, 14 (15%) had a  change in treatment, 2  

(2%) discontinued antibiotics,  and 1 (1%)  started antibiotics.  Overall ,  112 (90%) of  
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124 patients  with pneumonia and either normal or inf i ltrative CXR f indings 

continued their  initial  antibiotic regimen.  

 

Figure 3.  CXR f indings  in pneumonia related to treatment  

   

Figure 4 (ECOPD) shows a similar pattern according to CXR f indings. Among 27 (29%)  

patients with a  normal  CXR, 16  (59%) continued their  initial  treatment, 2  (7%) had 

a change in treatment, 1 (4%) discontinued antibiotic,  and 1 (4%) started antibiotic .  

Of the 41 (29%)  patients with CXR-confirmed inf i ltrates, 37 (90%) continued their  

initial  antibiotic treatment , 3 (7%) had a  change in treatment, 2 (5%) started 

antibiotics,  and 1 (2%) discontinued antibiotic.  Summary, 53 (78%) of  68 patients 

continued their  antibiotics regardless of  CXR results.  
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Figure 4.  CXR f indings  in ECOPD related to treatment  

  

Discussion 
This study suggests that the f inal CXR report only infrequently leads to changes in  

the initial  antib iotic treatment for pneumonia and ECOPD. The se f indings indicate  

that cl inical  evaluation, together with paraclinical  parameters, is  generally 

weighted more heavily than the f inal CXR result and is  therefore central to  

treatment decisions.  Although the study focuses on pneumonia and ECOPD, the  

discussion wil l  primarily focus on pneumonia, as there is  a higher proportion of  

patients in this group.    

 

The l imited cl inical s ignif icance of  CXR may be explained by its diagnostically 

documented l imitations, including a  relatively low sensitivity of  70–85% and a 

specif icity of  80–90% in patients with pneumonia. Furthermore, CXR may have 

diff iculty detecting early and small  pathological changes and may, in overweight 

patients and those with chronic lung disease,  fai l  to identify consolidations or  

interstitial  inf i ltrates  (16) . This is  consistent with guidelines from the Department  
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of  Radiology, which describe  a frequently  s ignif icant discrepancy between 

radiographic f indings and clinical symptoms early in the course of the disease, as 

inf i ltrates often develop more slowly than clinical  manifestations. Therefore, 

routine CXR is not r ecommended, as the examination rarely alters treatment 

decisions  (11,17) .  

 

This study demonstrates that the majority of  patients with pneumonia  (90%) and 

ECOPD (78%) continued the initial  antibiotic treatment regardless of whether the 

CXR appeared normal  or showed inf i ltrates. Notably, inf i ltrates were detected in 

143 patients (48%), including 96 (32%) with pneumonia and 41 (14%) with ECOPD. 

However, antibiotic therapy was initiated in 240 patients (80%), comprising 132 

(56%) with pneumonia and 69 (29%) with ECOPD. This discrepancy raises important 

questions as to whether CXR are performed too early in the disease course, 

potentially missing some inf i ltrates, and whether a proportion of  patients receive 

unnecessary antibiotic treatment. Moreover, 28  (9%) patients had a normal CXR 

despite cl inical symptoms compatible with pneumonia, suggesting that when 

clinicians are confident in their  diagnosis,  the CXR is  not considered decisive. 

Instead, the overall  cl inical presentation is  given greater weight and reg arded as a 

suff icient diagnostic tool to guide treatment initiation  (17) . In l ine with this,  higher 

diagnostic certainty on the part of the cl inician is  associated with a higher 

prevalence of  CXR-confirmed pneumonia  (18) ,  and evidence further indicates that 

the probabil ity of  pneumonia increases proportionally with the intensity of  

symptoms(19).  Taken together, these f indings highlight the central role of  cl inica l  

judgement in guiding treatment decisions over reliance on CXR results.  

 

Although the evidence presented above originates from primary care and may not  

be directly transferable to the ED, the f indings of  this study  indicate that a  

comparable pattern is  observed in the ED, with most patients continuing their  

initial  treatment. This emphasizes the central role of  cl inical evaluation and 

suggests that the principles of  selective CXR use applied in primary care can also 
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be relevant in the ED.  Nevertheless, CXR remains useful in s ituations  of  diagnostic  

uncertainty or when there is  an inadequate  response to treatment.   

 

According to the National Danish pulmonology guidelines, the diagnosis of 

pneumonia  requires a radiologically or sonographicall y  verif ied newly developed 

inf i ltrate, as well  as symptoms of a lower respiratory tract infection (12) . However,  

these symptoms can be nonspecif ic and diff icult to distinguish, as they occur in  

several infectious conditions  (20) . Detection of  an inf i ltrate using CXR can 

therefore confirm or refute a cl inical suspicion (19) . Because inf i ltrates often 

become visible after symptom onset, it can, in some cases, be diff icult to diagnose 

pneumonia  in the early stage using the Nat ional Danish pulmonology  definition in  

early diagnostics  (11) .  This highlights the importance of  balancing cl inica l  

assessment with selective CXR use. Our study indicates that cl inical practice  more  

closely ref lects the recommendations of  radiologists rather than the requirements  

of  pulmonologists in acute evaluation. This is  demonstrated by the high proportion 

of  patients (80%), including 56% with pneumonia, who were initiated on antibiotic  

therapy before the f inal CXR report was available.  

 

Overall ,  the above ref lects the lack of  clearly defined guidelines across radiology 

and pulmonology specialties,  regarding the indication for CXR in patients with 

suspected pneumonia. Moreover,  the f indings allow for discussion of  CXR use in  

acute evaluation according to Choosing Wisely  principles . It  encourages dialogue 

between clinicians and patients  regarding  the need for diagnostic tests,  

therapeutic interventions, and procedures  through f ive key questions: Do I  really 

need this test or procedure? What are the r isks and side effects? Are there simpler, 

safer options? What happens if  I  don´t do anything? How much does it  cost and wil l  

my insurance pay for it? (10) . 

In relation to the f irst question, this study show s that the answer is  often no,  as  

treatment in most of  the cases is not changed base d on the f inal CXR report. This 

indicates that the examination frequent ly provides no additional diagnostic  
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information that signif icantly inf luences the acute treatment regimen . Another 

central question of  particular relevance is  “What happens if  I  don´t do anything”? 

where the results of  this study indicate that in many cases, not performing a CXR 

does not impact treatment decisions.  

Taken together with the principles of  Choosing Wisely ,  this study demonstrates that  

a thorough clinical assessment in combination with paraclinical tests often 

represents a simpler and safer approach, which in practice is  weighted more heavily 

than CXR. This supports the  assumption,  that routine CXR can be omitted in certain  

patients without negatively affecting the overall  course of  treatment.   

 

A notable aspect of the use of routine CXR is  that it can reveal other pathological  

conditions  of  cl inical s ignif icance, which may justify the use. In this study, we 

found that CXR raises  suspicion of  malignancy in ten patients. Two of these were  

already known to have cancer, so the f indings did not provide new diagnostic  

information. Five patients underwent further investigation, of  whom one entered  a 

cancer pathway. No malignancy was detected in the remaining four patients. 

Furthermore, three patients choose not to undergo further tests.  

 

These aspects raise  the question of  whether CXR truly benefits  patients in some of 

the above cases, or whether the examination  rather causes unnecessary anxiety 

without providing  subsequent clinical benefit for the patient’s ongoing treatment 

course.   

 

Overall ,  these f indings  indicate that, although routine CXR in some cases can detect 

incidental or previously known pathological f indings of  cl inical s ignif icance, it  only  

rarely leads to further  diagnostic.  This underscores the need to balance the 

potential diagnostic benefit against the r isk of  causing unnecessary anxiety for the 

patient.   
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Based on the l imited cl inical  relevance of  routine CXR, and the desire to reduce 

unnecessary imaging,  it g ives r ise to the need to  investigate which alternative 

methods can be used and sti l l  maintain high diagnostic quality for the  patient .  

Several studies show that the use of  lung ul trasound (LUS) can be an alternative to 

CXR for detecting pneumonia in  the ED, as it  can provide  a more accurate diagnosis  

(21,22) .  

 

The advantage of  LUS is  that the examination provides rapid results,  has lower 

f inancial costs,  and do not use ionizing radiation (22,23) . This avoids exposing the 

patient to radiation r isks and is  therefore  in accordance with  the radiological  

principle of  “as low as reasonably achievable” (ALARA) .The ALARA principle states 

that if  two imaging methods are considered equivalent, the method that results in  

the fewest harmful s ide effects for the patient shall  be used (24) .  

 

Although LUS has several diagnostic advantages, cl inicians do not systematically 

use the method in practice. Research indicates that several factors underlie its  

l imited use, including restricted access to equipment, lack of  time and resources 

for necessary training, and uncertainty regarding the use of  LUS as a diagnostic 

tool(25) . In this study, LUS was included as part of  data collection but was not  

analyzed further. Therefore, it  could be of  interest in a follow -up study to 

investigate the use of  LUS in the ED in relation to diagnostic decision -making.  

 

In this context,  recent research points out that artif icial  intell igence (AI)  can 

support LUS (26,27) . Recent studies show that AI  is  capable of  interpreting  LUS 

scans and, with high diagnostic accuracy and sensitivity,  identifying  pathological  

f indings such as pleural effusion, consolidation, and atelectasis (27,28) . A  

collaboration between AI  and LUS can therefore contribute to a safer and more 

consistent assessment of  lung status, regardless of  the cl inician’s level of  expertise  

(27) . This can optimize acute diagnostics  through rapid, precise, and reliable  

identif ication, without the use of  ionizing radiation  (27,28) . 
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Limitations  
This study has several l imitations which should be considered when interpreting  

the results.   Given the study is  retrospective and relies on existing medical records,  

there is  a r isk of incomplete, inaccurate, or inconsistent documentation. In  

addition, the data are depended on  accurate and comprehensive recording in the  

patient records, which, if  lacking, could contribute to information bias.  As the  

study is  descriptive, no conclusions can be drawn about cause and effect. Changes 

in antibiotic treatment mi ght not be entirely  due to the f inal CXR report ,  as other  

factors  could have inf luenced clinical  decision making . Because data were 

entered into REDCap by two master’s students, some variabil ity in the 

interpretation of  patient records cannot be  excluded.    

Due to diagnostic overlap, the number of  patients in the dataset appears larger 

than the 300 originally included, which may cause confusion for the reader and 

raise questions  regarding the validity of  the data material.   

Finally,  the results are based on data from a  single hospital in a  l imited period, and 

the number of  participants was  relatively small,  which may l imit the  

generalizabil ity of  the f indings to other hospitals or regions.   

Conclusion 
This study clearly demonstrates that cl inical assessment based on symptoms,  

paraclinical f indings, and the CURB -65 score (specif ically applied in pneumonia)  

forms the primary basis for initial  antibiotic t reatment in both pneumonia and 

COPD. The results also indicate that the f inal CXR report seldom leads to changes 

in treatment, with the majority of  patients continuing their  initial  antibiotic  

regimen. In practice, the study aligns with the protocols of  radiology d epartments,  

which, unlike pulmonologists,  do not  require a confirmed inf i ltrate but instead 

place greater emphasis on cl inical symptoms. It  should be considered whether the 

establishment of  clear guidelines for the use of  CXR could reduce unnecessary 

uti l ization and radiation exposure, as well  as optimize healthcare resource 
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allocation, through a precise definition of  the patient groups for whom radiography  

is  indicated, without compromising the quality of  patient care.  
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Use of Generative AI: 
In the preparation of  this master’s thesis,  generative artif icial  intell igence 

(ChatGPT, OpenAI)  was used as a support tool for language editing, improvement  

of  clarity,  and translation between Danish and English. The AI tool was not used to 

generate academic content, analyses, results,  or conclusions. The author is  solely  

responsible for the f inal content  and all  academic interpretations presented in the  

thesis.   
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