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Purpose: The general internal medicine (GIM) department can be an effective diagnostic coordinator for undiagnosed outpatients. We
investigated the contribution of GIM consultations to the diagnosis of patients admitted to specialty departments in hospitals in Japan
that have not yet adopted a hospitalist system.

Patients and Methods: This single-center, retrospective observational study was conducted at a university hospital in Japan. GIM
consultations from other departments on inpatients aged >20 years, from April 2016 to March 2021, were included. Data were extracted
from electronic medical records, and consultation purposes were categorized into diagnosis, treatment, and diagnosis and treatment. The
primary outcome was new diagnosis during hospitalization for patients with consultation purpose of diagnosis or diagnosis and treatment.
The secondary outcomes were the purposes of consultation with the Diagnostic and Generalist Medicine department.

Results: In total, 342 patients were included in the analysis. The purpose of the consultations was diagnosis for 253 patients (74%),
treatment for 60 (17.5%), and diagnosis and treatment for 29 patients (8.5%). In 282 consultations for diagnosis and diagnosis and
treatment, 179 new diagnoses were established for 162 patients (57.5%, 95% confidence interval [CI], 51.5-63.3).

Conclusion: The GIM department can function as a diagnostic consultant for inpatients with diagnostic problems admitted to other
specialty departments in hospitals where hospitalist or other similar systems are not adopted.
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Introduction

Diagnostic accuracy is essential for hospitalized patients. A systematic review showed that harmful diagnostic adverse events
occur in a minimum of 0.7% of hospitalized patients. In particular, a vast array of diseases, including many common ones, are
missed.' Diagnostic adverse events can occur not only in patients who are hospitalized with difficult-to-diagnose problems but
also in patients with new problems during hospitalization. In hospitals that implement a hospitalist system, diagnostic workups
can be coordinated well by hospitalists with effective specialist consultations. Meanwhile, in hospitals where each specialist
department works independently, the diagnostic workup may be fragmented and disorganized for patients who have multi-
system problems or problems outside the scope of the specialists in a said hospital. Indeed, when complex cases are examined
by specialists, they tend to assign higher probabilities to diagnoses within their own domain than to those outside.” This
tendency may lead to an overestimation of symptoms and signs as precursors to serious diseases related to their specialty.’
Moreover, if specialists determine that patients’ problems are not within the scope of their specialty, they will refer them to
other specialty departments that may be expected to be related. Consequently, specialists are more likely to refer patients to
other specialties than generalists, including hospitalists, resulting in long hospital stays and increased resource use.*
Therefore, in hospitals where each specialist department independently cares for inpatients, the involvement of generalists
as coordinators for patients with difficult-to-diagnose or complex multimorbidity is warranted.®’
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While hospitalists in the United States and acute care physicians in the United Kingdom are responsible for the acute
care of hospitalized patients in many hospitals,” only a few hospitals in Japan have implemented a system in which
generalists widely cover hospitalized patients. Instead, in many hospitals in Japan, physicians in the general internal
medicine (GIM) department play a role in coordinating the diagnostic processes. A previous study showed that the GIM
department can serve as an effective diagnostic coordinator for undiagnosed outpatients in specialty departments of
a large hospital.” However, its effectiveness for inpatients is still unclear.'® Therefore, we conducted this study to clarify
the contribution of the GIM department in the diagnosis of patients hospitalized in specialty departments.

Materials and Methods

Study Design

This was a single-center, retrospective, observational study that used data from Dokkyo Medical University Hospital
(DMUH) in Japan. DMUH is a university hospital with 29 departments. Notably, there are no infectious disease
departments in the hospital. Therefore, patients with difficult cases of infectious diseases tend to be referred to the
Department of Diagnostic and Generalist Medicine (DGM).

Ethical Consideration

This study complied with the Declaration of Helsinki and was approved by the Research Ethics Committee of the Dokkyo
Medical University Hospital (R-53-4J). All data were anonymous and aggregated; therefore, the requirement to obtain written
informed consent from patients was waived by the Research Ethics Committee under the condition that we used an opt-out
method. We informed patients by showing detailed information about the study in the GIM outpatient waiting area and the GIM
inpatient ward.

Patient Population

We included DGM consultations from other departments within the DMUH for hospitalized patients aged 20 years and older
between April 1, 2016, and March 31, 2021. Since the DGM was founded in April 2016, the 5 years between its foundation
and the start of the study were set as the study period. Also, Japanese law assumes patients 20 years and older to be adults;
therefore, patients 20 years and older were included to make it an adult-oriented study. DGM covers the role of GIM in
DMUH. We excluded cases in which consultations were made during hospitalization, but the patient was examined in the
outpatient setting after discharge; cases in which the DGM department was involved in the patient’s care in the outpatient
clinic prior to admission; and cases in which consultations were established according to the consultation letter addressed to
the DGM department for reasons other than admission.

Data Collection

We retrospectively reviewed patients’ medical records and extracted data regarding age, sex, admission date, consulting
department, consultation date, consultation letter, and response letter. All cases were independently reviewed by two of
the five reviewers (RK, YH, MY, SH, and YS).

The medical records were reviewed as follows: First, based on the consultation letter, the purpose of the consultation
was categorized into diagnosis, treatment, and diagnosis and treatment. For consultations classified as being for the
purpose of diagnosis, the main problems requiring a diagnosis were extracted from the consultation letter, and the
reviewers judged if any new diagnoses related to the main problems were established during hospitalization. For cases
with new diagnoses, the names of the new diagnoses were extracted, and the degree of validity of the new diagnoses
(confirmed or suspected) and the presence or absence of treatment for the new diagnoses were evaluated. We defined
confirmed diagnosis as a correct diagnosis with sufficient evidence or judged equal to well-founded between two
reviewers and suspected diagnosis as a clinically correct diagnosis but with insufficient evidence. For consultations
whose purpose was classified as treatment, the disease prompting the consultation was extracted from the consultation
letter, and the presence or absence of new treatment during hospitalization for the disease was evaluated. For consulta-
tions whose purpose was classified as diagnosis and treatment, the diagnosis and treatment were evaluated in the same
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manner as described above. In case of disagreement between the two reviewers, conflicts were resolved through
discussion or by a third reviewer. New diagnoses were categorized using ICD-10 codes by RK.

Outcomes

The primary outcome was the percentage of established new diagnosis during hospitalization for patients with consulta-
tion purposes of diagnosis or diagnosis and treatment. The secondary outcomes were the purposes of consultation with
the DGM department.

Statistical Analysis

Continuous data were presented as medians with interquartile ranges. Categorical data were presented as counts and
proportions (%). For the primary outcome, we calculated the incidence of newly established diagnoses in the cases for
which consultation purposes were classified as diagnosis or diagnosis and treatment with 95% confidence intervals (CI).
Cohen’s Kappa was calculated to examine agreement for the presence of new diagnoses between the two reviewers at the
initial review. All statistical analyses were conducted using STATA statistical software, version 17.0 BE (StataCorp).

Results

A total of 357 consultations were conducted during the study period. After excluding 15 cases (13 cases in which
consultation was made during hospitalization but the patients were examined in the outpatient setting after discharge, one
case in which the DGM department was involved in the patient’s care in the outpatient clinic prior to admission, and one
case in which the consultation was established according to the consultation letter addressed to the DGM department for
reasons other than admission), data of 342 patients were analyzed for this study (Figure 1). The median age of patients

357 assessed for eligibility

15 excluded
| +13 examined in the outpatient setting
- 1 DGM already involved in the care

Y - 1 had a consultation letter for other reason
342 included

v
First and second
researcher review

|
! ! ! !

237 for diagnosis || 14 for diagnosis || 42 undecided || 49 for treatment
and treatment

! ! !

16 for diagnosis 15 for diagnosis 11 for treatment
and treatment

4 4 y

253 for diagnosis || 29 for diagnosis 60 for treatment
and treatment

Figure | Flowchart of this study.
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was 69 (IQR, 53-77) years, and 202 (59.1%) patients were male. The purpose of the consultations was diagnosis for 253
patients (74.0%), treatment for 60 patients (17.5%), and diagnosis and treatment for 29 patients (8.5%). The top three
consulting departments were cardiovascular medicine (18.4%), followed by cardiovascular surgery (12.9%), gastroenter-
ology (7.9%), and orthopedics (7.9%) (Supplementary Figure 1).

In 282 consultations for diagnosis and diagnosis and treatment, we identified a total of 303 main problems. The top
three problems were fever (48.2%), abnormal laboratory results (6.9%), and unknown causes of bacteremia (3.0%)
(Table 1 and Supplementary Table 1). Seventeen consultations were conducted for the exclusion of other diagnoses,

although the specialty department had already established the diagnosis. In total, 179 new diagnoses were established for
162/282 cases (57.5%; 95% CI, 51.5-63.3). Two diagnoses were established for 11 patients, and three patients had three
new diagnoses. Of the 162 patients who received a new diagnosis, the degree of validity was assessed as confirmed for
94 patients (58.0%) and suspected for 68 patients (42.0%). The inter-researcher agreement on the presence of new
diagnoses at the initial review was 75.9% (214/282; Cohen’s kappa=0.47). The top three ICD-10 categories of new
diagnoses were the musculoskeletal system and connective tissue (16.8%), certain infectious and parasitic diseases
(13.4%), and digestive system (10.1%) (Figure 2). Of the 146 consultations for diagnosis of the cause of fever, a total of
106 new diagnoses in 99 patients (67.8%) were established: infectious diseases in 64 (64.7%), non-infectious diseases in
33 (33.3%), and mixed infectious and non-infectious diseases in 2 patients (2.0%) (Table 2). A total of 95 diseases in 89
consultations were made for treatment: 86 for infectious diseases (90.5%) and nine for non-infectious diseases (9.5%).

Discussion
We found that 82.5% of in-hospital consultations from specialty departments to the DGM department had diagnostic
purposes in the university hospital, where the DGM department functioned as a specialty department, not as hospitalist.
New diagnoses were established for approximately 60% of the consultations. In cases where new diagnoses were
established, musculoskeletal system and connective tissue diseases, infectious diseases, including parasitic diseases,
and gastrointestinal diseases were the most common diagnoses.

This study showed that diagnostic consultation was the main purpose of inpatient GIM consultations from other
specialty departments. The results were largely different from those of previous studies in that most consultations of

Table | Main Problems That Prompted Consultation
for Diagnosis

Chief Complaints Total (n=303)
Fever 146 (48.2%)
Abnormal laboratory results 21 (6.9%)
Cause of bacteremia 9 (3.0%)
Elevated CRP without fever 8 (2.6%)
Abdominal pain 8 (2.6%)
Nausea/Vomiting 8 (2.6%)
Anorexia 7 (2.3%)
Altered mental status 7 (2.3%)
Back pain 6 (2.0%)
Diarrhea 5 (1.7%)
Hypoalbuminemia 5 (1.7%)
Others* 73 (24.1%)

Notes: *Other chief complaints are listed in Supplementary Table .
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Diseases of the musculoskeletal system and connedtive tissue
Certain infectious and parasttic diseases

Diseases ofthe digestive system

Diseases ofthe circulatory system

Injury, poisoning and certain other consequences of external causes

Diseases of the genitourinary system

Symptoms, signs and abnomal clinical and laboratory findings, not
elsevhere dassified

Neoplasms

Diseases ofthe blood and blood-forming organs and certain
disorders involving the immune mechanism

Diseases of the respiratory system

Diseases ofthe nervous system

Endocrine, nutritional and metabolic diseases
Mental and behavioural disorders

Diseases of the skin and subcutaneous fissue

Diseases ofthe eye and adnexa

Figure 2 International classification of diseases-10 categories of new diagnoses.
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hospitalized patients with specialty departments were requests for evaluation, testing, and treatment related to their

specialty area.'''® This difference indicates that GIM is expected to have specialty in diagnosis.”'” Indeed, although

a small portion, some consultations were for the purpose of checking for missed diagnoses in already diagnosed patients.

Table 2 New Diagnoses After Consultation for Diagnosis for the Cause of Fever

Diagnoses Number of Diagnoses
(n=106)

Infectious diseases 69

Neoplasms 7

Connective tissue disease/Autoinflammatory disease 6

Drug fever 6

Crystal arthritis 6

Tumor fever 2

Thrombosis 2

latrogenic adrenocortical insufficiency

Organizing pneumonia

Cardiac sarcoidosis

Acute tubulointerstitial nephritis

Erythroderma

Mesenteric lymphadenitis

Medication overuse headache

Toxic epidermal necrolysis
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Patients with atypical symptoms, clinical courses, and symptoms involving multiple organs are likely to be difficult to
diagnose.'® To manage such patients, physicians must allow for diagnostic uncertainty and seek the best way to generate
and rank hypotheses for differential diagnosis based on detailed history taking and physical examination.>'*?° In
addition, smooth communication with specialty departments is required.>' Because generalists are trained in the skills
necessary for diagnosis, they are expected to be active in the diagnostic field. In addition, the wide range of main
problems in diagnostic consultations and new diagnoses in this study indicate that the GIM can deal with widely
heterogeneous diagnostic problems.?*** Considering these results, it can be assumed that if these diagnostic problems
had been tackled by specialists, unnecessary testing would have been repeatedly performed, since specialists tend to
gravitate to toward their own specialties.”* These results suggest that the involvement of GIMs as diagnostic consultants
for hospitalized patients may contribute to diagnostic excellence*® and streamline the diagnostic process. Furthermore,
since GIMs are often in charge of educating young in-house physicians in Japan, by being involved in consultations, they
may be able to train the in-house physicians to achieve high diagnostic accuracy at an early stage in their career and help
prevent excessive consultations when they move on to specialty departments in their later career.*

The efficacy of diagnostic consultations for hospitalized patients from other departments to the GIM department, ie, the
new diagnosis rate established during admission after the consultation, was 57.5% in this study. Several second opinion clinics
have emerged outside Japan as specialized departments dedicated to clinical-based diagnosis. Of those, the Mayo
clinic’s second opinion clinic reported that 21% of patients referred for diagnostic purposes had a change in diagnosis, and
66% had a clearer diagnosis, although the study was not limited to hospitalized patients.?® In addition, although again not
limited to inpatients, the Stanford Consultative Medicine diagnostic second opinion service reported that 53% of patients
referred for diagnostic purposes had a new single or multi-factorial diagnosis.”” Compared to these studies, the rate of new
diagnoses in this study is comparable, indicating that consultation for DGM for diagnostic purposes is effective. Compared to
our previous data on the rate of new diagnoses in outpatients’ consultations with the GIM department by other specialty
departments (70.7%) using the same methods for evaluation, the rate of new diagnoses in this study was slightly low.” This
may be partly because the study did not include cases in which the diagnosis was made after hospital discharge.

In this study, fever, abnormal blood test results (including high CRP levels), and scrutiny of the cause of bacteremia
were the top three reasons for diagnostic consultations. This result may have been influenced by the fact that our hospital
does not have a department for infectious diseases. In Japan, in hospitals that do not have either a GIM or infectious
disease department, one department tends to cover the area of the other department, especially for patients with
unexplained fever, elevated inflammatory marker levels, or infectious diseases.”® " In the previous studies conducted
at hospitals in Japan that had infectious disease departments but not GIM departments (including inpatients and
outpatients), infectious disease accounted for over 90% of the consultations from other departments to infectious disease
departments for diagnosis of unexplained fever or elevated inflammatory marker levels.”*?° On the other hand, in this
study conducted in a hospital that had a GIM department but not an infectious disease department, infectious causes
accounted for 65% of the inpatient consultations from other departments for fever. Although this difference may be
because this study exclusively surveyed inpatient consultation, it also suggests that more unclear cases are referred to the
GIM department than to the infectious disease department, even in hospitals where either department covers both areas,
and consultation with GIM may have occurred at an earlier stage of diagnostic evaluation.” As the high proportion of
neoplasms and connective tissue/autoinflammatory diseases in the consultations for fever was consistent with the results
of previous studies of febrile patients admitted to the GIM department,’’ GIM physicians should consider these
diagnostic categories in cases consulted for unexplained fever even during hospitalization.

This study had several limitations. First, since this was a single-center, retrospective, observational study, the
generalizability of the results may be low. In particular, our hospital does not have a department of infectious diseases,

as is common in Japan,*®?%3%33

which has resulted in many consultations for diagnostic purposes related to fever and
elevated inflammatory response as well as for the treatment of infectious diseases. Second, in this study, cases that led to
a diagnosis after discharge from the hospital were counted as having no new diagnosis. Therefore, the actual rate of new
diagnoses may have been higher. On the other hand, since suspected cases were also counted as a new diagnosis, it is

possible that some patients may have received another new diagnosis during the clinical course.
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Conclusion

GIM departments can serve as diagnostic consultants for inpatients with diagnostic problems admitted to other
specialties. These tendencies may be prominent in hospitals where hospitalist systems are not implemented.
Regardless of the differences in the medical context in different countries and regions, it is reasonable to expect GIM
physicians, who treat patients across all disciplines, to be able to contribute to diagnostic quality leveraging their
diagnostic expertise as a “specialty”.
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