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ABSTRACT

Purpose: To compare compliance with recommendations and clinical outcomes between
formal and informal infectious disease specialist consultations.

Methods: 627 consecutive adult inpatients who received an infectious disease consultation in
a university-affiliated hospital were included. After adjusting for quintile of propensity score,
we compared compliance with the consultant’s recommendations and clinical outcomes for
443 (70.7%) and 184 (29.3%) formal and informal consultations.

Results: Informal and formal consultations were associated with comparable levels of
compliance with recommendations for antimicrobial treatment (86.5% v 88.9%; adjusted odds
ratio [aORY], 0.63; 95% confidence interval, 0.34—1.14; P=0.13) and diagnostic or monitoring
tests (72.6% v 72.0%; aOR, 0.91 [0.53-1.57]; P=0.73). The rates of early clinical
improvement (58.2% v 58.6%; aOR, 1.11 [0.70-1.74]; P=0.66), subsequent consultation
(34.2% v 36.3%; aOR, 0.80 [0.53-1.21]; P=0.29), in-hospital mortality (4.9% v 8.4%; aOR,
0.55 [0.24-1.24]; P=0.15), and the median length of stay (23 v 20 days; aOR of discharge,
0.90 [0.74-1.10]; P=0.30) did not differ depending on the type of consultation.

Conclusions: This study provides observational evidence that informal consultations result in
levels of compliance with recommendations comparable to formal consultations, without
compromising patient safety. Further study is needed to refine the criteria for requesting or

providing informal rather than formal consultations.
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INTRODUCTION

A substantial part of infectious disease specialists’ workload stems from informal
consultations, which refers to the process whereby a clinician obtains advice on a patient or
clinical question from a colleague with a particular clinical expertise [1-3]. In contrast with
formal consultation, the consultant does not directly examine the patient and therefore his
recommendations are based exclusively on information provided by the requesting physician

[4, 5].

Informal consultation has many advantages and is often considered a convenient
alternative to formal consultation by both requesting and consulting physicians [1, 6]. The
most common reasons cited by physicians for requesting informal consultation include direct
contact with the consultant, saving time in obtaining information, saving money for the
patient or a third-party payer, and remaining up to date with current medical knowledge [4, 7].
From the perspective of consulting physicians, informal consultation provides an opportunity
to educate colleagues, identify topics for continuing medical education and guideline
development, and facilitate future formal consultation [1, 7, 8]. Yet informal consultation has
certain drawbacks, including the lack of compensation for the consultant, increased risk of

legal liability, and inaccuracy and incompleteness of the information exchanged [1, 6, 8, 9].

Previous studies have documented the time spent, type, and content of informal
consultations in infectious disease practice [10-13]. Surprisingly, little is known about the
effectiveness and safety of informal consultations. One measure of the effectiveness of a
consultation is compliance with the consultant’s recommendations, whereas patient clinical

outcomes are likely to reflect the efficacy and safety of a consultation [15, 16]. The present



study aimed to compare compliance with recommendations and clinical outcomes between

formal and informal infectious disease specialist consultations.



METHODS

Study design.

We conducted a post-hoc analysis of a prospective cohort study that evaluated the
outcomes associated with the type (i.e., formal versus informal) of solicited infectious disease
consultations for adult inpatients. The rationale, design, and primary outcomes of the original
study have been detailed elsewhere [17]. The institutional review board approved the protocol
and waived the requirement for informed consent. The present manuscript complied with the
Strengthening the Reporting of Observational Studies in Epidemiology (STROBE) checklist

[18].

Patients.

Infectious disease specialists at a 2,200 bed university-affiliated hospital recruited
consecutive patients between December 5, 2007 and June 5, 2008. Eligible patients were
inpatients 18 years of age or older for whom an infectious disease specialist consultation was
requested. Patient exclusion criteria were previous enrollment in the study and discharge
within 24 h of consultation. Patients were followed up until death or discharge, whichever

occurred first.

Data collection.

Using a standardized case report form, the consulting infectious disease specialist

prospectively documented the type, reason, and recommendations for the index and



subsequent consultations. A physician collected information on demographics, baseline
comorbid diseases, vital signs, and laboratory findings from a structured chart review. For
each patient, we retrospectively computed the Charlson comorbidity index score based on the
standardized definitions and weights for the 19 comorbid diseases that comprise this score

[19].

Formal versus informal consultation.

The infectious disease consultation service was available 24 h a day, 7 days a week. A
board-certified infectious disease specialist and a resident provided coverage during working
hours and five board-certified specialists provided overnight and weekend coverage.

The route of consultation was categorized as formal and informal. Formal
consultations were defined as bedside consultations with clinical examination of the patient
by the infectious disease specialist and recommendations reported in the medical chart.
Conversely, informal consultations consisted of face-to-face, telephone, or e-mail interactions
between the treating physician and the infectious disease specialist, without the patient being
examined by the infectious disease specialist. Face-to-face and telephone consultations
resulted in oral recommendations, whereas e-mail consultations involved recommendations
that were provided by e-mail. Requesting infectious disease specialist consultation was left to
the discretion of the physician and there was no policy recommendation regarding the route of

consultation in this study.

Study outcomes.



The primary effectiveness outcome was compliance with the recommendations of the
infectious disease specialist [16]. A physician, independent of those in charge of the patients,
searched for evidence of compliance with the recommendations for treatment and diagnostic
or monitoring tests. Recommendations had to have been implemented within 48 h, unless the
infectious disease specialist specified a different time frame. Compliance with
recommendations for treatment was ascertained based on antibiotic agents, dosage, timing,
and route of administration. Compliance with recommendations for performing diagnostic or
monitoring tests was ascertained based on imaging or laboratory tests ordered or performed.
In accordance with previous studies [16], consultations resulting in no recommendation were
omitted from the compliance analysis.

Patient clinical outcomes included early clinical improvement, subsequent
consultations, length of stay, and in-hospital mortality. Early clinical improvement was
defined as symptomatic recovery, resolution of abnormalities in vital signs, return to normal
mental status, and normalization of the white blood cell count 72 h after the index
consultation. This time frame was determined based on previous studies [20, 21]. Resolution
of abnormalities in vital signs was ascertained using the following cut-offs for the highest
temperature (< 37.8°C), heart rate (< 100 beats/min), and respiratory rate (< 24 breaths/min),
and the lowest systolic blood pressure (> 90 mmHg) and oxygen saturation (> 90%). Patients
who were asymptomatic at baseline and those who were recommended antibiotic prophylaxis
were omitted from the analysis of early clinical improvement.

Information on compliance with recommendations and patient clinical outcomes were
obtained from a structured chart review and computerized hospital databases. We attempted to
limit the potential for assessment bias by using standardized criteria. Moreover, outcomes

were ascertained by a physician who was unaware of the hypotheses of this analysis.



Statistical analyses.

Baseline characteristics were reported as percentages for categorical variables and
median and interquartile range (i.e., 25" and 75" percentiles) for continuous variables. To
compare patient characteristics and consultation patterns between formal and informal
consultations, we performed Wilcoxon rank sum tests for continuous variables and chi-square
tests or Fisher exact tests when appropriate for categorical variables.

We used univariable logistic regression to estimate the unadjusted odds ratios of
binary outcomes associated with informal consultation. A discrete time logistic hazard model
was used to examine the association between the length of stay and the type of consultation.
The length of stay was censored at the time of death for patients who died in the hospital.
Lower odds of discharge corresponded to a longer length of stay.

Because the type of consultation was not randomly assigned in this observational
study, unadjusted comparisons of outcomes for patients who received formal and informal
consultations might be confounded by imbalances in baseline characteristics. Consequently,
we performed propensity score analysis that compensated for differences in measured patient
baseline characteristics between formal and informal consultations [22, 23]. Conceptually, our
propensity score corresponded to the conditional probability of exposure to an informal
consultation given observed baseline characteristics. Stratifying patients who received formal
and informal consultations on the propensity score tended to balance all observed
characteristics that were used to construct the score, thus approximating the conditions of
random treatment assignment [22, 23]. We derived the propensity score using a full
nonparsimonious logistic regression model that included all baseline characteristics and
comorbid diseases listed in Tables 1 and 2 as covariates. This model yielded a c-statistic of

0.80, indicating a satisfactory ability to differentiate patients who received formal and



informal consultations. Each patient was assigned a propensity score, which ranged from 0.05
to 0.99 and reflected the conditional probability of receiving an informal consultation given
his baseline characteristics. Patients were stratified by quintiles of propensity score [22, 23].
We then estimated the odds ratios of binary outcomes associated with informal consultation
after adjusting for the quintile of propensity score.

Two-sided P-values less than 0.05 defined statistical significance. All analyses were

performed with Stata 10.0 (Stata Corp, College Station, TX, USA).



RESULTS

A total of 1049 solicited infectious disease specialist consultations were recorded
during the 6-month enrollment period (Figure). Of these, 388 consultations involved patients
who were already enrolled in the study and one consultation involved a patient who was
discharged within 24 h of enrollment. Thirty-three additional patients were excluded from the
study because of missing chart information. Finally, our analytical sample consisted of 627
patients, including 443 (70.7%) and 184 (29.3%) formal and informal consultation recipients,
respectively. Informal consultations were requested by phone (154 [83.7%]), in face-to-face

interactions (27 [14.7%]), and by e-mail (three [1.6 %]).

The median age for all patients was 64 years (25"-75" percentiles; 51-75 years) and
59.0% were male. Respiratory (17.1%), urogenital (10.5%), and digestive (10.2%) tract
infections accounted for more than one-third of consultations and 42.1% of patients had
hospital-acquired infections.

Informal consultations were more likely to involve surgical or intensive care patients
(Table 1) and patients with peripheral vascular disease (Table 2). Conversely, patients with
urogenital tract infection or metastatic cancer were more likely to receive formal
consultations. Other baseline characteristics did not differ between formal and informal
consultations, resulting in a comparable Charlson comorbidity index score in the two groups.

Obtaining advice on antimicrobial therapy was a less common reason for requesting
informal consultation than formal consultation. Conversely, informal consultations were more
often requested for other reasons (Table 1). Residents were less likely than board-certified
infectious disease specialists to provide informal consultations. Finally, informal consultations

resulted less frequently in recommendations for antimicrobial treatment (178/184 [96.7%] v
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443/443 [100%]; P = 0.001) and for diagnostic or monitoring tests (117/184 [63.6%] v

322/443 [72.7%]; P = 0.02) than formal consultations.

Overall, the primary effectiveness outcome was assessed for 621 and 439
consultations that resulted in recommendations for antimicrobial treatment and diagnostic or
monitoring tests, respectively (Figure). In univariable analysis, the compliance rates with
recommendations for antimicrobial treatment (86.5% v 88.9%; P = 0.40) and with
recommendations for performing diagnostic or monitoring tests (72.6% v 72.0%; P = 0.90)
did not differ between the two groups (Table 3). No significant association was found
between the type of consultation and compliance with the consultant’s recommendations in

adjusted analysis (Table 3).

Subsequent consultation, length of stay, and in-hospital mortality were assessed in all
627 patients, whereas early clinical improvement was ascertained in 506 patients who were
symptomatic at baseline (Figure). In comparison to formal consultation, informal consultation
was associated with a longer length of stay and comparable rates of subsequent consultation,
early clinical improvement, and in-hospital mortality (Table 3). The difference in length of
stay resulted from delays in requesting informal consultations (Table 1). No significant
differences in patient clinical outcomes persisted between formal and informal recipients in

propensity score-adjusted analysis (Table 3).
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DISCUSSION

The impact of informal consultations on quality of care and patient safety has raised
questions for decades [1, 24]. In this respect, this prospective cohort study provided a unique
opportunity to examine the effectiveness and safety of specialist consultations. The findings of
this study suggest that informal consultations result in levels of compliance with
recommendations comparable to formal consultations without affecting clinically relevant

outcomes for inpatients.

Low to moderate rates of compliance with the consultant’s recommendations have been
consistently reported for various internal medicine subspecialties, including infectious diseases
[25]. Suboptimal interphysician communication during the formal consultation process may
explain this observation [26-28]. In contrast, direct interaction between physicians is a core
feature of informal consultations and may facilitate effective communication [1]. In our study,
compliance with recommendations did not differ according to the type of consultation. This
finding suggests that compliance is not affected by the lack of written recommendations

resulting from informal consultation.

The major concern with informal consultation is that the consulting physician makes
recommendations without directly examining the patient [6, 29]. Indeed, anecdotal evidence
exists that requesting physicians may convey incomplete or inaccurate information on patient
clinical history, which in turn may result in inappropriate consultant recommendations [8].
Reassuringly, no significant differences were found in early clinical improvement and
mortality rates depending on the type of consultation in our study. The apparently increased

median length of stay for informal consultation recipients resulted from delays in requesting
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consultation. In a previous analysis [17], compliance with recommendations for antimicrobial
therapy was associated with a higher rate of early clinical improvement and a shorter length of
stay, suggesting that patient clinical outcomes are determined more by compliance with the

consultant’s recommendations than by the type of consultation.

It should be noted that a substantial percentage of patients died (7.3%) or required
unplanned subsequent infectious disease specialist consultations (34.8%) during their hospital
stay in both study groups. This finding may reflect the severity of illness as well as
inappropriate consultant recommendations since no relationship was found between

compliance with recommendations and in-hospital mortality or subsequent consultations [17].

The characteristics of formal and informal consultations differed to some extent in our
study, suggesting that informal consultations were limited to less complex cases. There are
several potential explanations for this observation. First, informal consultation is less
appropriate when the reason for consultation requires consideration of several clinical variables
at the same time. Second, informal consultation may require more experience than formal
consultation, explaining why residents were less likely to provide informal consultations in our
study. As advocated by guidelines [8], we recommend the consultant feel free to examine the
patient if he or she believes the question is too complex to be resolved by informal

consultation.

The limitations of this study should be acknowledged. First, because the original study

was not designed for this purpose, the reasons for requesting or providing informal rather than

formal consultations were not available.
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Second, our study was underpowered to detect small but clinically significant differences
in safety outcomes between formal and informal consultation recipient because the sample size
was determined by the number of patients enrolled in the original study. Therefore, we found a
nonsignificant 3.5% absolute difference in mortality between the two study groups.

Third, the route of consultation was not assigned randomly in this observational study
and the propensity score can compensate only for imbalances in the baseline characteristics
measured [22, 23]. Hence, we cannot exclude that our findings were confounded by differences
in severity of illness or unmeasured comorbidities. However, our study investigated an
important question that is unlikely to be addressed by a randomized controlled trial.

Fourth, we cannot exclude misclassification of early clinical improvement despite the use
of standardized criteria. However, a previous analysis showed that early clinical improvement
was paralleled by a shorter length of stay [17], a study outcome that was less likely to be
affected by assessment bias. Fifth, our study was conducted at a single university-affiliated
hospital in France and the results may not extend to other settings with different referral

patterns.

Despite these limitations, this study provides observational evidence that informal
consultations result in comparable levels of compliance with consultant recommendations
without altering patient outcomes. These findings do not support concerns regarding the
effectiveness and safety of informal consultations in infectious disease practice. However,
further study is needed to refine the criteria for requesting or providing informal rather than

formal consultations.
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Figure. Patient enrollment.

Consultations resulting in no recommendations for antimicrobial treatment (n = 6) and
diagnostic or monitoring tests (n = 188) were omitted from the analysis of compliance.
Seventy patients who were asymptomatic at baseline, 49 patients who were discharged within
72 h of the index consultation, and two patients with missing values were omitted from the

analysis of early clinical improvement.
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Table 1. Comparison of baseline characteristics between formal and informal infectious disease specialist

consultations.

ID specialist consultation

Characteristics Formal Informal P
(N=443) (N=184)
Male gender, n (%) 259 (58.5) 111 (60.3) 0.67
Age, y, median (25"-75" percentiles) 64 (51-76) 63 (51-74) 0.64
Department, n (%) <0.001
Medicine 253 (57.1) 82 (44.6)
Surgery 185 (41.8) 91 (49.5)
Intensive Care Unit 5(1.1) 11 (6.0)
Time from admission, d, median (25"™-75" percentiles) 5 (2-12) 8 (2-16) 0.007
Weekend consultations, n (%) 16 (3.6) 11 (6.0) 0.18
Resident versus board-certified 1D specialist, n (%) 338 (76.3) 79 (42.9) <0.001
Reason for requesting 1D consultation, n (%)
Antimicrobial therapy 416 (93.9) 158 (85.9) 0.001
Diagnosis 51 (11.5) 31 (16.8) 0.07
Other? 5(1.1) 15 (8.1) <0.001
Diagnosis, n (%)
Respiratory tract infection 77 (17.4) 30 (16.3) 0.74
Urogenital tract infection 55 (12.4) 11 (6.0) 0.02
Digestive tract infection 43 (9.7) 21 (11.4) 0.52
Surgical site infection 47 (10.6) 13 (7.1) 0.17
Soft tissue infection 32(7.2) 14 (7.6) 0.87
Bone and joint infection 29 (6.5) 14 (7.6) 0.63
Bacteremia/sepsis 34 (7.7) 8 (4.3) 0.13
Central nervous system infection 22 (5.0) 12 (6.5) 0.43
Other 64 (14.4) 31 (16.8) 0.44
Hospital-acquired infection, n (%)° 183 (41.3) 81 (44.3) 0.50
Ongoing antimicrobial treatment, n (%) 301 (67.9) 120 (65.2) 0.51
Contact isolation for infection control, n (%) 43 (9.7) 26 (14.1) 0.11

19



Abbreviations: ID, infectious disease

& Other reason for requesting 1D consultation included antimicrobial prophylaxis (n = 9) and patient follow-up
after discharge (n = 11).

® Information on hospital-acquired infection status was missing for one patient

20



Table 2. Comparison of patient comorbid diseases and Charlson index score between formal and informal

infectious disease specialist consultations.

ID specialist consultation

Formal Informal P
(N=443) (N=184)
Comorbid diseases, n (%)
Congestive heart failure 58 (13.1) 35 (19.0) 0.06
Nonmetastatic cancer 64 (14.4) 26 (14.1) 0.92
Metastatic cancer 35(7.9) 5(2.7) 0.02
Peripheral vascular disease 50 (11.3) 35 (19.0) 0.01
Renal failure 49 (11.1) 26 (14.1) 0.28
Diabetes, uncomplicated 48 (10.8) 15 (8.1) 0.31
Diabetes, complicated 32 (7.2) 16 (8.7) 0.53
Chronic pulmonary disease 41 (9.3) 16 (8.7) 0.82
Cerebrovascular disease 39 (8.8) 15 (8.1) 0.79
Liver disease 33(7.4) 13(7.1) 0.87
Psychiatric disorder 29 (6.5) 14 (7.6) 0.63
Myocardial infarction 33(7.4) 19 (10.3) 0.23
Alcohol abuse 32(7.2) 7(3.8) 0.11
Fluid and electrolyte disorders 24 (5.4) 7 (3.8) 0.40
Hypothyroidism 20 (4.5) 8 (4.3 0.93
Paralysis 18 (4.1) 7(3.8) 0.88
Obesity 12 (2.7) 10 (5.4) 0.09
Lymphoma 11 (2.5) 10 (5.4) 0.06
Peptic ulcere disease 16 (3.6) 3(1.6) 0.19
Coagulopathy 13 (2.9) 5(2.7) 0.88
Rheumatoid arthritis/CVD 13 (2.9) 4(2.2) 0.79
Dementia 10 (2.3) 3(1.7) 0.76
AIDS 4(0.9) 3(1.6) 0.42

(Continued on next page)



Table 2. (Continued)

ID specialist consultation

Formal Informal P
(N=443) (N=184)
Drug abuse 2(0.4) 4(2.2) 0.06
Leukemia 2(0.4) 2(1.1) 0.58
Charlson index score, n (%)? 0.52
0 168 (37.9) 62 (33.7)
1-2 132 (29.8) 57 (31.0)
3-4 70 (15.8) 37 (20.1)
>5 73 (16.5) 28 (15.2)

Abbreviations: CVD, collagen vascular diseases; AIDS, acquired immune deficiency syndrome

#Charlson index score was computed based on the standardized definitions and weights for the

19 comorbid diseases that comprised this score [16].
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Table 3. Comparison of compliance with recommendations and patient clinical outcomes

between formal and informal infectious disease specialist consultations

ID specialist consultation Odd
Formal Informal Unadjusted
Primary effectiveness outcomes, n/N (%)°
Compliance with recommendations for 394/443 (88.9) 154/178 (86.5)  0.80 (0.47-1.35)

treatment

Compliance with recommendations for

performing diagnostic or monitoring tests
Patient clinical outcomes, n/N (%)

Subsequent ID specialist consultation®

Early clinical improvement®

In-hospital mortality

Length of stay, d, median (25™-75"

percentiles)®

232/322 (72.0)

161/443 (36.3)
218/372 (58.6)
37/443 (8.4)

20 (10-32)

85/117 (72.6)

63/184 (34.2)
78/134 (58.2)
9/184 (4.9)

23 (11-35)

1.03 (0.64-1.66)

0.91 (0.64-1.31)
0.99 (0.66-1.47)
0.56 (0.27-1.20)

0.80 (0.67-0.95)

Abbreviation: ID, infectious disease

# Odds ratios were adjusted for quintile of propensity score. Our propensity score included all

baseline characteristics and comorbid diseases (with the exception of the Charlson

comorbidity index score) listed in Tables 1 and 2.

® Six consultations resulting in no recommendation for antimicrobial treatment and 188

consultations resulting in no recommendation for performing diagnostic or monitoring tests

were omitted from the analysis of compliance.

¢ Subsequent consultations were unplanned for 218 patients and planned for six patients.
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4 Seventy patients who were asymptomatic at baseline, 49 patients who were discharged
within 72 h of index consultation, and two patients with missing values were omitted from the
analysis of early clinical improvement.

¢ A discrete time logistic hazard model was used to examine the association between the
length of stay and the type of consultation. The length of stay was censored at the time of
death for patients who died in the hospital. A lower odds of discharge corresponded to a

longer length of stay.
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