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(ABSTRACT A

Background: Inpatient medical consultations have become an essential service in the specialty of
Internal Medicine. Research in this new subspecialty will help improve the quality as well as the cost-

effectiveness of this vital service.
Method: Data for all patients who were referred to the service were entered in a pre-designed form.

Results: One hundred and seventy-six adult patients with an average age of 53.3 years were seen by
the service over a 4 months period. Consultations to the service were primarily from the departments
of Surgery (110, 62.50%), Obstetrics and Gynecology (57, 32.39%). Co-morbidities were common
specially diabetes mellitus (59.1%) and hypertension (41.5%). Most of the consultations were for
emergency patients (99, 56.3%) rather than for electively (77, 43.7%) admitted cases. For operative
patients, there was an equal share between pre- and post-operative cases (58.8% and 58.0%
respectively). Prior referral to outpatient pre-operative clinics was unsatisfactory with the service
requesting postponements of surgery for 22.1 percent of pre-operative cases. The major reasons for
referral to the service were diabetes mellitus (49.4%), hypertension (30.7%) and respiratory problems
(22.7%). Thirty-three percent of cases had more than one reason for referral. Active intervention by
the service was frequent. The average length of care under the service was 5.2 days with a range of 1

to 90 days.

Conclusions: The service needs to be structured with regards to staffeducation and training; emphasizing
on diabetes mellitus, hypertension and respiratory problems care. A joint interdepartmental effort
along the above lines and better use of the pre-operative outpatient clinics are recommended.

Keywords: Internal Medicine, Consultation service, Residents, Training, Quality
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INTRODUCTION

Perioperative as well as non-perioperative medical
consultations have become a new formal service within
the specialty of Internal Medicine with dedicated staff and
resources"?.  Research in this new subspecialty will help
improve the quality as well as the cost-effectiveness of this
vital service. The objectives of this research were to quantitate
the consultation workload and to explore the reasons for
the consultations, moreover, the outcome of the medical
intervention. The study may also help provide some insights
on possible improvements to the service, both in terms
of training of staff and patient care. The latter issues are
especially relevant as residents in training are mostly exposed
to a quantitatively and qualitatively different spectrum of
medical problems in consultations to those seen on the acute
ward service and in many centers. This input is viewed as a

service rather than an educational exercise4.

DESIGN, PATIENTS AND SETTING

This was a prospective study that has been undertaken at
King Abdulaziz Medical City, Riyadh, Kingdom Saudi
Arabia; a 1,200 bedded tertiary care centre. All patients who
are referred to the internal medicine consultation service
were included in the study.

METHODS

Data for all patients who are were referred to the service
were entered in a pre-designed form containing patient’s
demographics, referring specialty, reason(s) for referral, co-
morbid conditions, and suggested medical interventions,
plus the outcome of these interventions and duration of care
under the consultation service. Simple statistical tests were
used to analyze the data.

RESULTS

Characteristics of Patients and Sources of
Consultation

One hundred and seventy-six patients were seen by the service
over a 4-months period. Sixty-eight (38.6%) were male and
108 (61.4%) were female with an average age of 59.9 (range
18-95) and 46.8 (range 13-100) years, respectively. The
majority of patients were elderly patients (average age 58.2
yrs); referrals from obstetrics were excluded. Consultations
to the service were primarily from the departments of
Surgery (110, 62.50%), Obstetrics and Gynecology (57,
32.39%) (Table 1). Most consultations were for emergency
patients (99, 56.3%) rather than for electively admitted
cases (77, 43.7%). Peri-operative consultations constituted
74.4% (131) of all requests. For these patients there was an
equal share between pre- and post-operative cases (58.8% 77
patients and 58.0% 76 patients, respectively). The service
was consulted both pre- as well as post-operatively for some
patients. Of 70 electively admitted, operative patients with
complete entries only seven (10%) were previously seen in
pre-operative or anesthesia clinics.

n

Co-morbidities

Co-morbidities were common with 84.7% (149 patients,
84.7%) having a co-morbid disease, of whom 49.4% (87
patients) had two, 20.5% (36 patients) had three and 7.4%
(13 patients) had four co-morbidities. Major co-morbidities
included diabetes mellitus (DM) (59.1%, 104 patients,
including gestational diabetes - 14 patients), hypertension
(41.5%, 73 patients including gestational hypertension),
bronchial asthma (12.5%, 22 patients), cardiac disease
(8.5%, 15 patients) and renal disease (5.1%, 9 patients).

Reasons for Referral to the Service

The major reasons for referral to the service were DM
(49.4%), hypertension (30.7%) and respiratory problems
(22.7%) (Table 2). Thirty-three percent of cases had more
than one reason for referral. Forty-five patients (25.6 %) had
two reasons for referral and 14 (7.8%) had three reasons for
referral.

Interventions and Outcome of the
Consultation
Active intervention by the service in patient management

was commonplace with its implication for further in-patient

Table 1. Referring Specialties.

Referring Specialty Count Percentage
Surgery 110 62.50
General Surgery 31 17.61
Orthopedics 27 15.34
Vascular Surgery 18 10.23
Plastic Surgery 9 5.11
Ophthalmology 6 3.41
Urology 6 3.41
Neurosurgery 5 2.84
Maxillofacial 2 1.14
ENT 3 1.70
Dental 2 1.14
Podiatry 1 0.57
Obstetrics & Gynecology 57 32.39
Obstetrics 43 24.43
Gynecology 14 7.95
Medicine 9 5.11
Cardiology 3 1.70
GIT' 3 1.70
Neurology 2 1.14
Hepatology 1 0.57

X
Ear Nose and Throat Surgery Specialty

+
Gastroenterology Specialty
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Table 2. Reason(s) for Referral.

Clinical Reason*
Diabetes Mellitus (including gestational diabetes)
Hypertension
Respiratory Disease
Bronchial Asthma
Pneumonia / Respiratory Tract Infection
Shortness of Breath
Suspected Pulmonary Embolism
Evaluation of Cough
Hypoxia
Bronchiectasis
Medical Clearance
Hematologic Disease
Cardiac Disease
Neurologic Disease
Gastroenterologic Disease

Transfer of Care

Count Percent
87 49.43
54 30.68
40 22.72
13 32.50

8 20.00
6 15.00
5 12.50
4 10.00
3 7.50
1 2.50
15 8.62
9 5.17
4 2.23
6 3.44
4 2.23
3 1.72

*
Some patients had multiple reasons for referral.

Table 3. Nature of Advice or Intervention.

Clinical Intervention Count
Requested more tests 97
Suggested changes to current treatment 127
Suggested referral to another specialty 48
Requested postponement of surgery (in 70 17"

pre-operative consultations)

Percentage (%) Number Admitted Electively
55.11
72.16

27.27

22.08 10 (58%)"

*
12 did not have surgery altogether.
+
None was seen in pre-operative / anesthesia clinics.

follow-up and further advice (Table 3). Changes to current
treatment and request for more tests were ordered for 72.2%
and 55.1% of patients, respectively. The service requested
postponements of surgery for 22.1% of pre-operative cases.
The average length of care under the service was 5.2 days with
arange of 1 to 90 days. On their discharge from the service,
the majority of patients were judged as improved apart from
9 individuals whose condition worsened post-consultation.

DISCUSSION

The primary goal of a specialist consultation service is the
provision of expert advice that would guarantee better
clinical outcomes and expedite discharge. Identifying the
most common reasons for inpatient consultation, directed
education and training of staff on these clinical conditions

are paramount if these objectives are to be realized®#. Our
study clearly facilitates in fulfilling these objectives as it has
highlighted the frequency and nature of the commonly
referred conditions. Almost half of all referrals were due
to DM and 60% of all referred patients had a previous
diagnosis of DM. This finding, although not unexpected in
the Kingdom of Saudi Arabia, is extremely significant partly
because of its implication for staff education and training as
emphasized above (redesigning the educational curricula),
and also, partly for the known impact of DM on cost of
care.

Inpatient hyperglycemia due to DM has been associated
with nosocomial infections, increased mortality, and an
increased length of stay®.  Several observational, non-

randomized trials have shown that decreasing hyperglycemia

(37 |
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lessen morbidity and mortality in all patients, regardless of a
prior history of diabetes®. Furthermore, interventions for
better inpatient glycemic control may have a longer-term
(post-discharge) impact on diabetes care if appropriately
utilized. The latter ‘bonus” achievement has recently being
confirmed in a study where endocrinologist-directed
interventions for inpatient diabetes consultations lead to a
significant improvement in HbA,. (from 10.1 to 8%) over
a 12 months period of follow-ups”. It is worth mentioning,
that the use of sliding scale subcutaneous insulin regimes
for inpatient glucose control is not recommended®® and
that a dedicated “diabetes-team” consultation service seems
to lead to a shorter hospital-stay?”. Likewise, hypertension
and respiratory difficulties which comprise the other
major reasons for referrals necessitate proper and directed
interventions. Effective preoperative control of the blood
pressure is associated with a better intra-operative as well as
postoperative outcomes!'®!l. Approximately, 25% of all the
immediate postoperative deaths are related to pulmonary
complications!'?.  Patient-, operative-, anesthetic- and
postoperative care-related risk assessment as well as specific
risk reduction strategies need to be employed to lessen the

impact of these complications!?.

Another finding of the study is the poor utilization of the
pre-operative and anesthesia clinics for electively admitted
patients. A service that is available at KAMC and where
patients are seen within a few days after referral. This has
resulted in a request for postponement of surgery in a sizable
proportion of patients post-admission with its implication for
resource utilization and hospital cost of care. The magnitude
of the interventions, the need to follow-up the results of
requested investigations, and the average duration of follow-
up are a witness to the large workload of the service. Most
consultation encounters result in a successful outcome (as
judged by the service members) in that the patients improved
following the intervention. The study did not specifically
look at the input of the service qualitatively, appropriateness
of the referrals, timeliness of the service input, cost of the
intervention, nor the patients’ or the referring specialty’s
satisfaction with the service; aspects in the consultation
service that also warrant investigating.

The following suggestions for improving the service
were proposed:

1. Structuring of the service with emphasis on education
and training on the management of the frequently
referred medical conditions namely diabetes mellitus,
hypertension and respiratory problems.

2. A joint Department of Medicine (Divisions of Internal
Medicine and Endocrinology), Department of Surgery
and Department of Obstetrics, and Gynecology program
on training of their junior staff. Moreover, on guidelines
implementation for the above conditions may help
improve and streamline the quality of care the patients
receive. Along that line, a newly designed referral form,
specifically for patients with DM, was introduced to
complement the peri-operative diabetes protocol form.

Ca)

10.

11.

12.

13.

Essential clinical information and evidence-based advice
are incorporated in the form.

. There should be more use of outpatient pre-operative

internal medicine and anesthesia clinics; a service that is
already available at this institute.
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ABSTRACT

Objective: Airway obstruction can be clinically quantified at the bedside by measuring the time taken
for forced expiration. The aim of this study was to examine the accuracy of the forced expiratory time
in detecting airflow limitation, and small airway disease when compared with simple spirometry as a
gold standard test.

Method: Simple spirometry and forced expiratory time were performed on 201 subjects (age range;
12-81 years), referred to a pulmonary function laboratory at a tertiary care hospital. The diagnostic
accuracy of forced expiratory time and its correlation with spirometric parameters were tested. Forced
expiratory time > 6 seconds was regarded as abnormal, and the ratio of forced expiratory volume in
the first second to forced vital capacity of < 70% was considered indicative of an airflow limitation.

Results: Forced expiratory time was found to correlate weakly with spirometric parameters. Forced
expiratory time at a cut-off value of > 6 seconds had a sensitivity of 61% and a specificity of 79% in
predicting obstructive airway disease when compared with simple spirometry. On the other hand, the
sensitivity and the specificity of forced expiratory time in predicting small airway disease were 47%
and 86%, respectively.

Conclusion: Forced expiratory time does not correlate well with all parameters of a simple spirometry.
Its sensitivity and specificity for detecting airflow limitation and small airway disease were not high
enough to be used as a diagnostic test. However, it may be a helpful test to be used to support the
diagnosis of small airway disease.

Keywords: Forced expiratory time, Mid-expiratory flow, FEV /FVC ratio, Small airway disease
N J

Address for Correspondence:

DR. SIRAJ O. WALI

Assistant Professor of Medicine

Department of Medicine, Faculty of Medicine
King Abdulaziz University

P.O. Box 4377, Jeddah 21491, Saudi Arabia
e-M: sirajowali@gmail.com

Saudi Journal of Internal Medicine Vol. 1 No. 1-2011 39



Wali, S.0.

OBJECTIVES

Obstructive airway disease is characterized by a slower
expiratory phase. Normally, the forced expiratory volume in
the first second (FEV ) is 270% of the forced vital capacity
(FVC), and hence, an FEV /FVC ratio of < 70% is indicative
of an airflow limitation". A study in a random population
sample, found that the post-bronchodilator FEV /FVC ratio
exceeded 70% in all age groups, supporting the use of this
fixed ratio!®.

Airway obstruction can also be clinically quantified at the
bedside by measuring the time taken for forced expiration.
This can be measured as the forced expiratory time (FET)
using a stethoscope and a stopwatch. The simplicity of this
test has attracted many supporters of this simple bedside
tool, which requires no equipment whatsoever to assess
obstructive airway disease. The association between FET
and airway obstruction was recognized more than half a
century ago®#. Earlier studies indicated that FET correlates
best with the FEV /FVC ratio® and recommended the use
of FET as a useful bedside test for the diagnosis of airway
obstruction. However, more recent reports suggest that less
emphasis should be placed on prolonged FET when making a
diagnosis of an obstructive airway disease”’”. However, there
is controversy in the limited reported literature regarding the
efficacy of FET in diagnosing airway obstruction, as well as
the lack of consistency in the cut-off normal value applied.

In this study, the diagnostic accuracy of FET for
obstructive airway disease and its correlation with simple
spirometric parameters were tested.

METHODS

This was a cross-sectional diagnostic test study. All consecutive
subjects that were referred to a pulmonary function laboratory
in a tertiary hospital over a 6-month period were recruited.
All candidates agreed verbally to participate in this study.
Each candidate completed a simple spirometry test and had
FET measured.

A standard protocol for simple spirometry was followed
according to the American Thoracic Society Standards!".
The diagnosis of obstructive lung disease was based on the
spirometric findings; the FEV| was < 70% of the FVC!1%,
FET was assessed by asking the patient to sit upright and
take a deep breath in and then breath out, with the mouth
open, as quickly and completely as possible. The instructor
listened over the upper trachea in the suprasternal notch
with the bell of a stethoscope. The duration of the audible-
exhalation was timed to the nearest second using a stopwatch.
Normally, the audible-exhalation should last < 6 seconds.
Three consistent readings were obtained, allowing a short
rest between efforts. The average FET in seconds was then
calculated. Each FET trial was performed simultaneously
with the simple spirometry test, which was performed using

m

the SENSORMEDICS Vmax 229 Auto Box System PFT
(JAEGER, Germany).

patients.

One senior technician assessed all

The data were entered on an excel database. The
correlation between FET and the FEV /FVC ratio and the
other spirometry parameters was assessed using Pearson
correlation (pair-wise deletion).

Sensitivity was calculated as the probability that the FET
was abnormally prolonged. The accuracy of the FET test,
with a cut-off value of 6 seconds for assessing the presence
of airway obstruction was determined (true positives/true
positives plus false negatives). Specificity was calculated
as the probability that FET was normal when airway
obstruction was not present (true negatives/true negatives
plus false positives).

Receiver Operating Curves (ROC) used to assess
accuracy or efficiency were defined as the sum of the true
positives, plus the true negatives; divided by the sum of
the true positives, true negatives, false positives, and false
negatives.

RESULTS

The study included a total of 201 subjects between the ages
of 12-81 years, of which 103 were male. Among these
subjects, based on spirometric findings, 63 had normal
spirometric recordings, 58 exhibited an obstructive pattern
(OP), 40 exhibited a restrictive pattern, and 40 exhibited
a mixed pattern. The measurement of FET demonstrated
that 60 subjects had prolonged (abnormal) FET, whereas the
remaining 141 subjects had normal values. However, the
average FET ranged between 1.1-13.6 seconds (Table 1).

Correlations of FET with spirometric parameters are
shown in Table 2. These correlations, although, greatest
with the FEV /FVC ratio (0.58), in general were not strong
enough to consider FET an effective diagnostic test for
airway limitation. In addition, the correlation of FET with
spirometric parameters did not improve even when only
subjects with obstructive airway disease were included, as

shown in Table 3.

Using the ROC data, it was revealed that FET at a
cut-off value of > 6 seconds had a sensitivity of 61%, and
a specificity of 79% in predicting OP in comparison with
simple spirometry using the FEV /FVC ratio cut-off value of
<70%. On the other hand, at a cut-off value of > 6 seconds,
the sensitivity and specificity of FET in predicting small
airway disease, which is often diagnosed based on a MEF of
less than 65% predicted, were 47% and 86%, respectively.

However, when only the data from clinically suspected
cases of obstructive airway disease (118 cases) were considered,
the sensitivity and specificity of FET as a diagnostic tool for
OP were 55% and 70%, respectively. In this subgroup,
the mean FET in subjects with documented OP based on
spirometry was 6.26 + 3.12 seconds.
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Table 1. Comparison of respiratory disease patterns between subjects.

Normal oP
Index (Mean) Unit
(n=63) (n=58)
FET s 3.26+2.14 6.04 +3.03
FEV, L 2.72+0.73 1.60+0.8
Predicted % (94.1 £10.1) (58.9 £ 20.7)
FVC L 3.28+£0.90 2.46+1.03
Predicted % (88.8+9.9) (69.4+17.7)
RATIO % 83.17 £3.85 62.84 £10.42
Predicted MEF % 93.83+20.74 30.88+17.46
PEF L/min 6.66 * 2.26 4.39+1.79
Predicted % (95.0 + 20.7) (65.5 + 20.6)

RP MP TOTAL
(n=40) (n=40) (n=201)
3.06+2.17 4,48 +2.34 2.0
2.0510.62 1.62 £0.53 2.04 £0.08
(70.5 £ 14.2) (61 £11.6) (72.66 + 21.14)
2.40 £ 0.80 2.07+0.71 2.63+£0.99
(63.8 £ 13.4) (60.1 £ 12.3) (72.50 + 17.8)
86.98 £ 4.91 78.33 £5.96 76.90 £ 11.56
83.63 £ 15.05 49.42 +12.55 (64.79 £ 31.8)
6.20 £ 1.90 4,74 +1.83 5.53+2.20
(89.2 £ 18) (71.5 £ 18.3) (80.60 + 23.33)

FET = Forced expiratory time; FEV; = Forced expiratory volume in the first second; FVC = Forced vital capacity; MEF = Mid-expiratory flow; MP =
Mixed pattern; OP = Obstructive pattern; PEF = Peak expiratory flow; RP = Restrictive pattern

Table 2. Correlation of FET and simple spirometric parameters in the study population.

Indices
FEV, vs. FET
Ratio vs. FET
FVCvs. FET
MEF vs. FET

PEF vs. FET

Correlation Coefficient
-0.36
-0.58
-0.17
-0.49

-0.36

FET = Forced expiratory time; FEV; = Forced expiratory volume in the first second; FVC = Forced vital
capacity; MEF = Mid-expiratory flow; PEF = Peak expiratory flow

Table 3. Correlation of FET and spirometric parameters in patients with airway obstruction (obstructive pattern by spirometry).

Indices
FEV, vs. FET
Ratio vs. FET
FVCvs. FET

MEF vs. FET

Correlation Coefficient
-0.44
-0.50
-0.30

-0.40

FET = Forced expiratory time; FEV; = Forced expiratory volume in the first second; FVC = Forced vital

capacity; MEF = Mid-expiratory flow

DISCUSSION

Our data indicate that the sensitivity and specificity of FET
as a screening test for obstructive airway disease, when used
for all subjects with suspected pulmonary disease, were 61%
and 79%, respectively. These results support the findings
that have recently been reported in the literature. Badgett ez
al”), using a cut-off normal value of < 4 seconds, reported
a low specificity and sensitivity of FET (49% and 77%,
respectively). More recently, Straus er al!® suggested that,
when making a diagnosis of chronic obstructive pulmonary
disease (COPD), less emphasis should be placed on the
individual findings of prolonged FET. However, the same

authors suggested that a combination of 3 symptoms and
signs (self-reported history of COPD, presence of wheezing
on auscultation, and FET > 9 seconds) can be used to
predict obstructive airway disease™. In contrast, a study by
Kern and Patel™ reported a relatively high sensitivity and
reproducibility for FET (93%).

findings, the test could not be recommended as a diagnostic

However, despite these

clinical tool for airway obstruction due to its extremely low

specificity (43%)".

Although, our findings and others may suggest that FET
is a reasonable test to support the diagnosis of obstructive
airway disease, the test cannot be used as a diagnostic test on

m
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its own for this condition, considering its limited sensitivity
and specificity. Furthermore, the sensitivity and specificity of
the test (55% and 70%, respectively) did not improve when
only subjects with clinical suspicion of obstructive airway
disease were included, which may cast some doubt on its
diagnostic value even as a supportive test.

While the concept of small airway (< 2 mm in internal
diameter) disease developed in the 1970s, several researchers
reported that FET might be a useful index for small airway
obstructionin patientswith normal spirometry"'?. However,
Macdonald et 2" reported that FET poorly correlates with
MEEF, which is the standard simple measurement for small
airway obstruction. This finding was also reported by Kern
and Patel” in the above-mentioned study, which revealed a
sensitivity and specificity of 60% and 44%, respectively. In
our study, when FET was used as a diagnostic test for small
airway disease, FET was observed to have a relatively higher
specificity (86%), but its sensitivity was as poor as that for
obstructive airway disease. This finding indicates that FET
can be a satisfactory test to support the diagnosis of small
airway disease, but not as a diagnostic test, given its relatively
low positive predictive value (77%). In addition, the negative
predictive value of FET is also not high enough (71%) to be

considered a reliable screening test for small airway disease.

The current study, unlike others, examined the
diagnostic value of FET among a population sample with
a wide variety of lung diseases and was not limited to
patients with suspected obstructive airway disease. However,
the population sample used was actually derived from
patients with suspected pulmonary disorders referred to the
pulmonary function laboratory, rather than from the general
population. Therefore, the role of this test as a screening test
for obstructive airway disease among the general population
cannot be determined.

CONCLUSIONS

In conclusion, our study showed that FET does not correlate
well with the FEV /FVC ratio and MEE In addition,
the sensitivity and specificity of FET for detecting airflow
limitation, as determined by an FEV /FVC ratio of < 70%,
were not high enough for the test to be used alone for the
diagnosis of airflow limitation. In contrast, its specificity for
the diagnosis of small airway disease was 87%, which may
be high enough for FET to be used as a supportive test in
this clinal setting. However, the sensitivity of FET for the
diagnosis of small airway disease is very low for it to be used
alone as a diagnostic test.
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TUBERCULOSIS-RELATED SUDDEN DEATH:
A CASE REPORT AND REVIEW OF THE
LITERATURE

Atif W. Qubbany!, MBBS, Asim K. Saleh?, MRCP (UK), FACP, Muntasir M. Abdelaziz?, FRCP (Glasg),
PhD (London) and Abdulhakeem O. Al Thaqafi SBIM, ArBIM

Department of Medicine, King Abdulaziz Medical City, National Guard Health Affairs, Jeddah, Saudi Arabia
2Department of Medicine, International Medical Center, Jeddah, Saudi Arabia

3Department of Medicine, Tameside General Hospital, Lancashire, United Kingdom

4 )

ABSTRACT

Although tuberculosis-related to sudden death is a recognized complication of tuberculosis, it is rarely
reported in the literature of the Middle East. A rare case of tuberculosis-related to sudden death
is presented here for a 28-year-old Saudi woman who was admitted to our hospital for pulmonary
tuberculosis. Although anti-tuberculosis medication was started, she died suddenly; 7 days later, most
probably due to a massive haemoptysis. The literature on tuberculosis-related to sudden death in
relation to the current case have been reviewed and discussed in this report.
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