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Background: In many hospitals a routine chest X-ray is 
performed on admission. There are, however, scant data 
regarding its usefulness in contemporary patient popula-
tions. 
methods: We studied consecutive patients admitted during 
a 2 month period to a single department of medicine, where 
hospital policy mandates performing an admission CXR . Two 
senior clinicians not involved in the care of these patients 
assessed the discharge summaries for a clinical indication 
to perform CXR on admission, as well as its contribution to 
patient management (major positive, major negative, minor 
positive, or no contribution).
results: There were 675 patients whose mean age was 64.5 
± 17.2 years. In 19.6% (130 cases) CXR was not performed. 
Of the 545 CXRs done, 260 (48%) were normal. In only 128 
(23.5%) did the admission CXR make a major positive 
contribution to diagnosis or treatment. In 61 (11.2%) it 
provided a minor positive contribution and in 153 (28.1%) 
a major negative contribution. In 184 patients (33.8%) the 
CXR did not affect either diagnosis or management. It made 
a major positive contribution to management in patients for 
whom there was an indication for performing the X-ray (odds 
ratio 10.3, P < 0.0005) and in those with a relevant finding 
on physical examination (OR 1.63, P = 0.110). For the 329 
patients  who had neither a clinical indication for performing 
a CXR nor an abnormal chest examination  the admission 
CXR contributed to patient management in only 12 cases 
(3.6%).
conclusions: A routine admission CXR has a significant 
impact on patient management only in those patients in 
whom there are relevant findings on physical examination or 
a clear clinical indication for performing the test. There is no 
need to routinely order CXR on admission to hospital. 
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aBstract:

CXR = chest X-ray
OR = odds ratio

m any medical centers worldwide still routinely perform 
chest X-ray for all hospital admissions. Studies done 

several decades ago found a low diagnostic yield associ-
ated with routine chest X-rays [1-8]. In a study from a U.S. 
Veterans Administration Medical Center of 294 routine 
CXRs, abnormalities were found in 106 (36%). However, 
there were new findings in only 20 patients, treatment was 
changed as a result of the CXR findings in only 12 (4%), and 
in the majority there was no effect on the patients' outcome 
[9]. Nevertheless, another study in New York suggested that a 
blanket recommendation to eliminate routine admission CXR 
may be premature [10]. Several factors that increased the 
likelihood of a meaningful routine CXR on admission were 
identified. These include age > 65 years, cigarette smoking, 
altered mental status, and human immunodeficiency virus 
seropositivity. It has been estimated that 100 million chest 
X-rays are performed yearly in the United States. The current 
proportion of routine admission chest X-rays is unknown but 
they are still being ordered in many hospitals in the U.S. and 
worldwide. Importantly, in the largest health management 
organization in Israel (Clalit Health Services), which oper-
ates 11 hospitals, the percentage of routine CXRs in patients 
admitted to internal medicine departments is considered a 
marker of the quality of care. 

Is this practice evidence based? Nowadays, older and 
sicker patients are being admitted for shorter hospital stays 
[11]. In addition, many more patients are on immunosup-
pressive medications or are otherwise immunosuppressed, 
and there is a resurgence of tuberculosis. These factors were 
not present when most of the earlier studies were conducted. 
We therefore decided to examine the current role of the 
routine admission chest X-ray in patient management in a 
university-affiliated department of medicine.

Patients and methOds

Kaplan Medical Center is a university-affiliated teaching 
hospital in central Israel that serves a population of 350,000. 
The Center has 595 beds. In 2008 there were 16,512 medical 
admissions to 140 beds in four internal medicine wards. 
There is a standing order for physicians working in the 
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complaint
total no. 
of patients

Patients with 
cXr (n= 545)

Patients without  
cXr (n=130)

Chest pain 141 (20.1%) 120 (85%) 21 (15%)

Dyspnea 79 (11.7%) 79 (100%) 0

Weakness 74 (11.0%) 71 (96%) 3 (4%) 

Fever 59 (8.7%) 59 (100%) 0

Abdominal pain 54 (8.0%) 54(100%) 0

Neurologic complaints 50 (7.4%) 50 (100%) 0

Syncope 8 (1.2%) 8 (100%)

Anemia 8 (1.2%) 8 (100%)

Confusion 8 (1.2%) 8 (100%)

Chemotherapy 7 (1.0%) 7 (5.3%) 

Gastroenteritis 7 (1.0%) 7 (5.3%)

Headache 5 (0.7%) 5 (3.5%)

Other* 175 (25.9%) 112 63 (4.4%)

Total 675 (100%) 545 130

emergency room to perform a chest X-ray on admission in 
all cases, unless a CXR had been performed within the pre-
vious 21 days and the result is available. The Department of 
Medicine C has 35 beds and a staff of 4 senior physicians, 7 
residents and an intern, caring for about 300 patients admit-
ted each month. Consecutive patients who were admitted 
to the Department during a 2 month period in 2007 were 
included in the study. Planned admissions were excluded 
from the study and almost all patients were admitted after 
presenting to the emergency room. Standard clinical data 
from the discharge summaries were obtained, including age, 
gender, presenting complaint, chronic illnesses, smoking 
history, and findings on physical examination of the chest 
and heart. The discharge summaries were then reviewed 
by two tenured highly experienced clinicians from another 
department of medicine (A.S. and J.C.) who were not 
involved in the treatment of these patients. An assessment 
of the clinical indication for the performance of a CXR 
was made according to a predetermined list that included  
shortness of breath, cardiac chest pain, non-cardiac chest 
pain, fever of no obvious source, findings on physical 
examination, after a procedure, and no indication. The 
contribution of routine CXRs to patient management was 
also assessed and graded as major positive (i.e., identifying 
pulmonary consolidation or congestion in a patient with 
dyspnea); minor positive (finding increased cardiothoracic 
ratio, or an old inactive TB not previously known but not 
linked to the patient's current presenting symptoms); major 
negative (ruling out congestive heart failure or cancer in 
patients with a compatible presentation); or no contribu-
tion at all (no new information and no effect on patient's 
diagnosis or management). The routine CXR findings 
were scored [Table 1]. Statistical analysis including logistic 
regression analysis was performed with the SPSS 12 soft-
ware program.

results

Altogether, 675 patients were studied, of whom 385 (57.2%) 
were male. They included all unplanned admissions to the 
Department of Medicine C over 2 months. The mean age of 
all patients was 64.5 ± 17.2 years (range 17–104). Major past 
illnesses included ischemic heart disease in 188 patients (28%), 
chronic obstructive pulmonary disease or asthma in 183 (27%), 
diabetes in 164 (24%), congestive heart failure in 82 (12%), and 
malignancy in 79 (12%). The presenting complaints of the 
admitted patients are presented in Table 2 and include chest 
pain in 141 (20.8%), dyspnea in 79 (12%), weakness in 74 
(10.96%), fever in 59 (9%), abdominal pain in 54 (8%) and a 
neurologic complaint in 50 (7.5%). Physical examination of the 
chest was normal in 585 (87%) of the cases and abnormal in 
90 (13%). Examination of the heart was normal in 518 (77%) 

and abnormal in 129 (19%). No details on cardiac examination 
were available in 28 cases (4%). The findings on the admission 
CXR are summarized in Table 1. The CXR was normal in 38.6% 
and revealed pulmonary congestion in 11.1%, an infiltrate in 
6.8%, or other findings. In 19.6% (132 cases) a CXR was not 
done despite the hospital's policy of performing routine CXR 
in every admitted patient. Most of these cases (100/132, 76%) 
who were admitted without a CXR were patients who presented 
with diagnoses such as anemia or gastroenteritis [Table 2] for 
which the admitting physician considered CXR to be redundant. 

table 2. Performance of routine admission CXR in patients with 
various presenting complaints

* Includes diagnoses present in fewer than 5 cases each

X-ray finding
no. of 

patients Percentage

Normal 260 38.6

Congestion 74 11.1

Infiltrate 46 6.8

Increased cardiothoracic ratio 31 4.6

Bony changes 11 1.6

Chronic obstructive pulmonary disease 10 1.5

Effusion 9 1.3

Mediastinal abnormality 7 1

Nodule 6 0.08

Chronic changes 5 0.07

Hilar abnormality 3 0.04

Other diagnoses 81 12.0

Not applicable 132 19.6

table 1. Findings on the routine admission CXR of the study patients
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internal medicine department. The admission CXR provided 
a significant yield only if there was a clear clinical indication 
or abnormal findings on examination of the chest or heart. 
When patients with either a clinical indication for performing 
a CXR or an abnormal chest examination on admission were 
excluded, 329 patients remained (60% of the 545 who had a 
CXR). In this large group, the routine admission CXR contrib-
uted to patient management in 12 cases only (3.6%). 

These results are consistent with those of similar studies. 
Sagel et al. [1] found that the majority (68%) of hospitalized 
patients who had a routine chest X-ray had no abnormal 
findings. This low diagnostic yield has been confirmed in 

Almost no patient with dyspnea, fever, abdominal pain, an acute 
neurologic complaint or weakness was admitted without CXR 
and 85% of patients who presented with chest pain also had an 
admission CXR [Table 2]. As mentioned in the Methods section, 
the patients' medical charts were reviewed independently by two 
senior physicians from a different department and assigned a 
category for their contribution to patient management. 

Of the 545 patients who had a CXR performed, in 128 
(23.5%) the CXR made a major positive contribution to the 
diagnosis and management of the patient, in 153 (28%) a major 
negative contribution, and in 61 (11.2%) a minor positive con-
tribution. In as many as 203 (37.2%) there was judged to be no 
contribution by the CXR to the diagnosis and management 
of the case [Table 3]. The correlation between the estimated 
contribution of the routine admission CXR and varied clinical 
variables are shown in Table 3 regarding those variables signifi-
cant in univariate analysis. Univariate analysis of the four types 
of contribution of the CXR to management with independent 
variables showed significant correlations for age, gender, chest 
examination, heart examination, and indication for perform-
ing the X-ray. There was no correlation for major presenting 
complaints, smoking or chest X-ray findings. Logistic regres-
sion analysis was performed for the four contributions to 
management [Table 4]. The independent variables that were 
included in the multivariate analysis were those found to be 
significant in the univariate analysis. 

The chest X-ray made a major positive contribution to 
management in patients for whom there was an indication for 
performing the X-ray (odds ratio 10.3, P < 0.0005) and those 
in whom there was a finding on auscultation of the chest (OR 
1.63, P = 0.110). The effect of increased age was still margin-
ally significant. For a major negative contribution of the chest 
X-ray to management, the indication for the investigation was 
again very important (OR 72.9, P < 0.005). The indication 
for the examination was not important for a minor negative 
contribution (OR 0.26, P < 0.005). When patients with either 
a clinical indication for performing a CXR or an abnormal 
chest examination were excluded, 329 patients of the 545 with 
a CXR remained (60%) but the routine admission CXR con-
tributed to patient management in 12 cases only (3.6%), Thus, 
performing a routine CXR made a major positive contribution 
to the management of patient care when there was a clinical 
indication for its performance, or when patients had abnormal 
findings in the examination of the chest or heart.

discussiOn

Our study addresses the prevailing policy of performing a CXR 
routinely at each patient's admission. Our results clearly show 
that despite significant changes in patient characteristics and 
in morbidity profiles over recent years, there is very little value 
in performing a routine chest X-ray on all admissions to an 

model 1: major Positive

Variable
B (regression 
coefficient) se P Or 95%ci

Heart exam 0.698 0.28 0.130 2.00 1.160–3.481

Auscultation 0.489 0.30 0.110 1.63 0.896–2.968

Indication 2.332 0.33 0.000 10.3 5.407–19.618

Age 0/021 0.08 0.008 1.02 1.00–1.037

model 2: major negative

Variable B se P Or 95%ci

Age -0.016 0.00 0.025 0.98 0.97–0.99

Indication 4.290 0.59 0.000 72.9 22.7–234.6

model 3: minor Positive

Heart exam -0.596 0.46 0.198 0.055 0.22–1.36

Indication -1.341 0.32 0.000 0.26 0.137–0.499

Age 0.021 0.01 0.036 1.02 1.001–1.042

model 4: no contribution

Auscultation -0.97 0.42 0.819 0.90 0.39–2.07

Indication -3.82 0.31 0.000 0.22 0.012–0.04

Heart exam 0.302 0.36 0.413 1.35 0.657-2.788

Age -0.24 0.008 0.004 0.976 0.96–0.99

table 4. Results of the final regression models for four dependent 
variables

major positive
(n=128)

major negative 
(n=153)

minor positive
(n=61)

none
n=203 P

Mean age (yrs) 70.2 63.0 70.0 63.9 < 0.005

Female (%) 45.3 29.3 57.1 46.5 0.001

Positive indication 
for CXR (%)

89.3 97.7 25.9 9.9 < 0.005

Auscultatory 
findings (%)

27.4 15.7 10.7 10.3 0.001

Heart examination 
abnormal (%)

31.6 16.4 12.5 15.7 0.012

Abnormal CXR (%) 18.8 12.1 12.5 10.3 0.188

table 3. Correlation between the estimated contribution of the routine admission 
CXR and varied clinical variables
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of them were admitted after chemotherapy protocols, or for 
relatively minor illnesses such as headaches or gastroenteritis. 
It is likely that these patients would have had a normal chest 
X-ray, reinforcing our conclusions even more. The multivari-
ate analysis we performed showed that only in those patients 
in whom there were abnormal findings on physical examina-
tion, or in those patients who had a clinical indication for the 
performance of the CXR, was it likely that the chest X-ray 
would have an impact on patient management. 

In conclusion, our analysis of 675 patients with unplanned 
admissions to the department of medicine reveals that the 
yield of a routine admission chest X-ray and its impact on 
patient management is small. It appears that unless there 
is a clear clinical indication for performing a chest X-ray, 
or findings on heart or chest examination, there is no need 
for a CXR. Given that 112 million chest X-rays were per-
formed in the USA in 2000 and a typical hospital charge for 
a CXR in the U.S. is more than $225, the possible savings are 
immense. The American College of Radiology recommends 
that routine admission and preoperative chest radiographs 
not be performed unless acute cardiopulmonary disease is 
suspected on the basis of history and physical examination 
or there is a history of stable chronic cardiopulmonary dis-
ease in an elderly patient without a recent CXR in the past 
6 months [23].

Our findings have not yet resulted in a change of protocol 
at our medical center, or in the concept of routine admission 
CXR as a marker of the quality of care in all HMO hospi-
tals. Such a change may not be appropriate on the basis of 
a single study, especially due to the possible medico-legal 
consequences of any incidentally missed diagnoses. However, 
our study should stimulate an objective discussion of the sub-
ject by the relevant professional societies and lead either to 
updated guidelines or to further research as may be deemed 
necessary. 
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In mammals, fat exists in two forms – the well-known 
white adipose tissue (WAT), which stores energy and is 
associated with obesity, and the lesser-known brown 
adipose tissue (BAT), which burns energy to generate 
heat. BAT's role in human physiology was once thought to 
be restricted to newborns, but the recent discovery that 
adults also harbor functional BAT has reignited interest in 
the factors regulating BAT development and their potential 

as targets for anti-obesity therapies. Vegiopoulos et al. 
show that cyclooxygenase-2 (COX-2), an enzyme critical to 
prostaglandin synthesis, triggers fat progenitor cells in mice 
to differentiate into BAT rather than WAT. Mice overexpressing 
COX-2 displayed increased energy expenditure and were 
protected from diet-induced obesity.
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Brown adipose tissue – fat-burning fat

Defensins are antimicrobial host defense peptides that 
play a role in innate immunity. Many such peptides act by 
disrupting the bacterial membrane; however, Schneider 
and co-workers show that the fungal defensin, plecstasin, 
targets cell wall biosynthesis. Biochemical studies identified 
Lipid II as the cellular target of plecstasin and the residues 
involved in complex formation were identified using NMR 

spectroscopy and computational modeling. Initial studies 
identified two defensins from invertebrates that also target 
Lipid II. Plecstasin is active against some drug-resistant gram-
positive bacteria, and its action against a validated target 
makes it a promising lead for further drug development.
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defining defensins' mode of action – a lesson from invertebrates

“have a heart that never hardens, a temper that never tires, a touch that never hurts”
Charles Dickens (1812-1870), English writer, creator of some of English literature's most  

iconic characters and recurrent theme of social reform 

“happiness is not a state to arrive at, but a manner of traveling”
Margoret Lee Runbeck (1905-1956), American writer




