
www.wjem.com.cn

54 Fernando et al World J Emerg Med, Vol 11, No 1, 2020

Investigations for the assessment of adult patients 
presenting to the emergency department with 
supraventricular tachycardia 
Harith Fernando1, Nicholas Adams2, Biswadev Mitra3

1 Emergency and Trauma Centre, The Alfred Hospital, Melbourne, Victoria, Australia
2 National Trauma Research Institute, The Alfred Hospital, Melbourne, Victoria, Australia
3 Department of Epidemiology and Preventive Medicine, Monash University, Melbourne, Victoria, Australia

Corresponding Author: Harith Fernando, Email: harith.fernando@wh.org.au

Research Letter

© 2020 World Journal of Emergency Medicine

Dear editor,
Patients with supraventricular tachycardia (SVT) 

commonly present to the emergency department (ED). 
Current guidelines[1,2] do not recommend routine 
pathology testing and a report on the topic has questioned 
their role. A systematic review concluded that troponin 
testing is commonly performed with a high proportion 
of positive fi ndings, but these results were not associated 
with major adverse cardiac events.[3]  The conclusions 
of this review were limited by paucity of data and 
heterogeneity among studies. 

Unnecessary and/or inappropriate investigations in the 
ED have been associated with adverse effects. False-positive 
results or incidental findings may lead to unnecessary 
investigation, at the risk of the true pathology being ignored. 
It is also important with respect to utilisation of resources, 
particularly in Australia where costs to the health care system 
are substantially borne by the taxpayer.[4] Evidence-based 
implementation of protocols for investigations, education 
program for medical staff and audit/feedback processes 
have been previously associated with safe and efficient 
diagnostic practices.[5]

Among patients presenting to the ED with SVT, 
we aimed to describe adjunct investigations and assess 
whether the results of such investigations influenced 
management in the ED. 

METHODS
This was a retrospective cohort study, conducted at 

a level 4 adult emergency department. The project was 

reviewed, and ethics committee approval obtained from 
the hospitals Research and Ethics committee (Project No. 
39/17).

Eligible patients were all individuals presenting 
between January 1, 2014 and December 31, 2016 with 
the primary diagnosis of “SVT” or with triage text 
containing terms “supraventricular tachycardia” or “SVT” 
or “supraventricular”. Patients were included if they were 
aged 18 years or over and presented primarily to the ED; 
inpatients and inter-hospital transfers were excluded. All 
ECGs were reviewed to confi rm population of interest.

Patients were excluded if presenting with any 
arrhythmia other than atrioventricular re-entrant tachycardia 
(AVRT) or atrioventricular nodal reentrant tachycardia 
(AVNRT). Patients without ECGs on record were also 
excluded as were patients with concurrent additional 
diagnoses (e.g. infection, trauma, seizures). It was felt that 
the presence of concurrent illness would have confounded 
the rationale for investigations, leading to uncertainty as to 
which investigations were requested for the purposes of SVT 
assessment. Patients who self-discharged from ED were also 
omitted as this may have biased treatment.

Outcome variables were investigation results and a 
consequent change in clinical management. HF extracted 
data through explicit chart review of electronic medical 
records into a standard data extraction table. Extracted 
data were reviewed by BM and NA with disagreements 
resolved through discussion and consensus. Baseline 
information were retrieved: patient demographics, 
presenting symptoms and presence of cardiovascular 
risk factors. Results of pre-specifi ed investigations were 
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also collected: cardiac Troponin I (cTnI) level, full blood 
examination, thyroid stimulating hormone (TSH) level, 
serum electrolyte concentrations (sodium, potassium, 
magnesium, calcium) and chest X-ray (CXR). Only the 
fi rst result of these investigations was collected and only 
if requested within 6 hours of admission to the ED. 

A change in clinical management was defined as 
electrolyte supplementation (either IV or oral) within six 
hours, a change in regular medications, initiation of new 
medications or a change in the fi nal diagnosis from SVT. 
Our criteria for a change in management as a result of 
troponin testing included either (i) management as per 
acute coronary syndrome guidelines and/or (ii) positive 
fi nding on stress testing or coronary angiography. 

Serum cardiac troponin levels were measured using 
a high sensitivity cardiac troponin I (hs-cTnI) assay. The 
hs-cTnI upper reference limit for males was > 26 ng/L 
and for females were >16 ng/L. CXRs were deemed to be 
either abnormal or normal based on radiologists’ report. 
Only corrected calcium values were included with levels 
being adjusted for hypoalbuminaenia when necessary.[6]

Continuous variables were described using means 
and standard deviations and were compared using 
Student’s t-test. Categorical variables were described 
using proportions and compared using the χ2 test. A P 
value of <0.05 was considered statistically signifi cant. 

RESULTS
The patient screening process was depicted in Figure 

1 and identifi ed 741 patient records for review. Of these, 
393 patients did not present through the ED and were 
excluded. Most of these patients were either admitted 
directly to hospital or presented to the day procedure 
unit for electrophysiological study and/or radiofrequency 
ablation of their previously diagnosed SVT. Of the 
remaining 348 patients, 122 patients were excluded 
leaving a total of 226 patients to be enrolled. Among 
these, 213 (94.2%) patients underwent at least one 
adjunct investigation and a change in management was 
attributed to abnormal investigation results in 62 (27.4%) 
patients.  

Of the 226 eligible patients, 116 (51.3%) patients 
underwent troponin testing (Table 1). The majority of 
patients were female (58.4%) with a mean age of 52.5 
(SD 18.8) years. Patients who underwent troponin testing 
were older with an average age of 57.4 (SD 18.7) years 
compared to the group who didn’t undergo troponin 
testing whose average age was 47.1 (SD 17.3) years. 
When compared to those who didn’t undergo troponin 

testing, the group of patients who underwent troponin 
testing were more likely to present with chest pain 
(30.2% c.f. 9.1%) or shortness of breath (19.8% c.f. 
10%). Furthermore, when compared to the group who 
didn’t have troponin requested, those who did were more 
likely to be current smokers (13.8% c.f. 4.5%) and to 
have hypertension (32.8% c.f. 17.3%). When a patient 
underwent troponin testing, they were significantly 
more likely to undergo nearly all of the remaining pre-
specified investigations. Management in the ED was 
varied with adenosine and valsalva techniques being 
commonly administered when the tachyarrhythmia did 
not spontaneously resolve. Other management strategies 
included beta-blockers, amiodarone, calcium channel 
blockers and direct current cardioversion.

Figure 2 illustrated further cardiac testing for 
those patients who had a positive troponin assay. Of 
the 116 patients who were investigated with troponin 
assays, 81 were negative and 35 were positive. Two 
of the patients in the initial troponin negative group 
had a final diagnosis of non-ST segment elevation 
myocardial infarction (NSTEMI). In both these patients 
the subsequent serial troponins were positive. None of 
the patients in the troponin positive group were found to 
have an acute coronary syndrome with serial troponins 
trending downwards. 

An 84-year-old female presented with SVT along with 
symptoms of chest discomfort and shortness of breath. 
Although the initial troponin assay was within normal 
range, serial troponins were elevated. She was admitted and 
followed up with coronary angiography which revealed 
previously undiagnosed triple vessel disease requiring 
three drug eluting stents. Her fi nal discharge diagnosis was 
NSTEMI. A 69-year-old male presented with chest pressure 
and shortness of breath on a background of ischaemic heart 
disease diagnosed 9 months ago on coronary angiogram. 
Initial troponin assay was normal with serial troponins being 
elevated. This patient was admitted with a final discharge 
diagnosis of NSTEMI. 

Of the 81 patients in the troponin negative group, 

Figure 1. The patient screening process.

Patient records identifi ed 
and screened, n=741

Patients presenting to 
ED with SVT, n=348

Patients satisfying 
eligibility criteria, n=226

Exclusions
·ECG not found in medical 

records, n=43
·Presents with arrhythmia other 

than AVRT/AVNRT, n=41
·Signifi cant concurrent illess, n=34
·Patient self-discharged, n=4
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Table 1. Baseline characteristics of patients

 Parameters Total (n=226) Troponin requested 
(n=116)

Troponin not requested 
(n=110) P-value*

Age, mean (SD)   52.5 (18.8)   57.4 (18.7) 47.1 (17.3) <0.001
Female, n (%) 132 (58.4)   64 (55.2) 68 (61.8)   0.31
Presenting symptoms, n (%)
 Any symptom ( ≥ 1) 101 (44.7)   64 (55.2) 37 (33.6)   0.001
 Chest pain   45 (19.9)   35 (30.2) 10 (9.1) <0.001
 SOB   34 (15.0)   23 (19.8) 11 (10)   0.04
 Dizziness/lightheaded   41 (18.1)   26 (22.4) 15 (13.6)   0.09
 Syncope     8 (3.5)     6 (5.2)   2 (1.8)   0.17
 Nausea/vomit   10 (4.4)     5 (4.3)   5 (4.5)   0.93
 Sweaty/clammy   16 (7.1)   10 (8.6)   6 (5.5)   0.35
 Weakness     7 (3.1)     3 (2.6)   4 (3.6)   0.65
 Anxiety     3 (1.3)     0 (0)   3 (2.7)   0.07
Medical history, n (%) 
 PHx IHD   17 (7.5)   10 (8.6)   7 (6.4)   0.52
 HTN   57 (25.2)   38 (32.8) 19 (17.3)   0.007
 DM   26 (11.5)   15 (12.9) 11 (10)   0.49
 Chol.   39 (17.3)   25 (21.6) 14 (12.7)   0.08
 Smoking   21 (9.3)   16 (13.8)   5 (4.5)   0.02
 Family history (FHx) CVD     6 (2.7)     3 (2.6)   3 (2.7)   0.95
Other investigations requested, n (%)
 Full blood examination 210 (92.9) 116 (100) 94 (85.5) <0.001
 Thyroid function testing 104 (46.0)   61 (52.6) 43 (39.1)   0.04
 Chest X-ray   74 (32.7)   61 (52.6) 13 (11.8) <0.001
Electrolytes, n (%) 
 Sodium 210 (92.9) 115 (99.1) 95 (86.4) <0.001
 Potassium 208 (92.0) 114 (98.3) 94 (85.5) <0.001
 Calcium (corrected) 109 (48.2)   67 (57.8) 42 (38.2)   0.003
 Magnesium 184 (81.4)   98 (84.5) 86 (78.2)   0.22
Management in ED, n (%)
 Adenosine   92 (40.7)   45 (38.8) 47 (42.7)   0.55
 Self-reversion   72 (31.9)   36 (31.0) 36 (32.7)   0.78
 Valsalva   34 (15.0)   19 (16.4) 15 (13.6)   0.56
 Other   28 (12.4)   17 (14.7) 11 (10)   0.29
IHD: ischaemic heart disease; HTN: hypertension; DM: diabetes mellitus; Chol.: hypercholesterolaemia; CVD: cardiovascular disease; *P value 
was calculated for the differences in characteristics between patients who had troponin assays requested and those who did not.

although many had serial troponins measured, only three 
underwent further cardiac investigations including two 
coronary angiograms and one myocardial perfusion scan. 
One of these angiograms revealed diffuse triple vessel 
disease requiring percutaneous coronary intervention as 
outlined in the case above. Although the initial troponin 
in the patient with triple vessel disease was negative, the 
serial troponin was trending upwards. Additionally, this 
patient had ischaemic crushing chest pain, ST segment 
depression and three cardiovascular risk factors. All three 
of these patients had multiple cardiovascular risk factors 
and were elderly. Furthermore, all three patients showed 
ST segment depression and two had elevated troponins on 
serial measurements which may explain the request for 
further cardiac testing based on clinical suspicion. 

There were 35 patients in the troponin positive group, 
six of whom received further cardiac investigations (two 
coronary angiograms and four myocardial perfusion 
scans) with all further testing fi nding no coronary artery 
disease or acute coronary syndromes. The remaining 29 
patients received no further testing. The reasons for this 
lack of further testing included few cardiac risk factors, 
atypical chest pain, serial troponins trending downwards 
and lack of ischaemic ECG changes. Furthermore, 

some of these patients were unable to be scheduled for 
inpatient testing and received referrals for outpatient 
provocative cardiac testing. 

Table 2 depicts the outcome of pre-determined 
investigations, revealing that serum electrolytes were 
tested in a high proportion of patients presenting with 
SVT. Serum testing of magnesium and potassium 

Troponin assays
requested, n=116

Troponin negative
n=81

Further cardiac
testing a 

n=3

CAD negative
n=2

CAD positive c

n=1
CAD negative

n=6
CAD positive

n=0

Troponin positive
n=35

Further cardiac
testing b 

n=6

a: two coronary angiograms and one myocardial perfusion scan 
b: two coronary angiograms and four myocardial perfusion scans
c: diagnosed with inpatient coronary angiogram
Figure 2. The further cardiac testing for those patients who had a 
positive troponin assay.
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resulted in IV or oral supplementation in a significant 
number of patients. Of the 28 patients receiving 
potassium supplementation, 11 had low serum levels of 
potassium and 17 had levels within the normal reference 
range. Of the 31 patients who received magnesium 
supplementation, five had low magnesium levels and 
the remaining 26 had levels within the normal range. No 
calcium or sodium fi ndings were acted upon.

Of the 104 patients who underwent thyroid function 
testing, only one patient underwent a change in management 
in the ED, with thyroxine initiated for hypothyroidism. 
This same patient was also found to have a high white cell 
count (WCC) and was diagnosed with new chronic myeloid 
leukaemia and referred to haematology. Two patients 
had their findings noted in a discharge letter to their GP 
requesting a repeat thyroid function test. 

Of the 210 patients who underwent testing of 
their white cells, only two were subject to a change in 
management. One patient was administered antibiotics 
for a urinary tract infection (UTI); the other was the 
aforementioned patient with a new diagnosis of chronic 
myeloid leukemia (CML). Haemoglobin levels were 
also measured in 210 patients with none of the findings 
incurring a change in management.   

Although 23 of the 74 chest X-rays requested in 
this group were deemed abnormal, none of the findings 
were judged to be related to the presentation of SVT. 
Additionally, none of the chest X-ray findings were 
found to influence clinical management or affect a 

change in diagnosis. 
Three patients in our study sample underwent a change 

in final diagnosis based on the results of pathology testing. 
Two of these patients were diagnosed with NSTEMI 
following troponin measurements leading to follow up 
further cardiac investigations. No CXR abnormalities were 
noted in either of these patients. One of the patients in our 
sample was also found to have newly diagnosed CML and 
hypothyroidism, revealed on full blood examination and 
thyroid function testing. Chest X-rays and electrolyte testing 
didn’t confer a change in fi nal diagnosis in any patient. 

DISCUSSION
Troponin and other investigations are commonly 

requested in patients who present to the ED with SVT. 
Although a substantial proportion of these investigations 
yielded abnormal results, only a small proportion of 
these abnormal findings lead to a change in clinical 
management in the ED. A higher pre-test probability for 
coronary artery disease such as a presenting complaint of 
chest pain, old age and cardiovascular risk factors appear 
to be associated with troponin testing. Magnesium and 
potassium serum testing resulted in supplementation in 
several patients, although the evidence of this practice 
may be questioned. These findings suggest that adjunct 
investigations may have a role in a small sub-group of 
patients presenting with SVT to the ED. 

A key finding from this study was that current 

Table 2. Outcome of investigations 
Investigation Normal reference range  Result n (%) Δ Mx (n)
Troponin (ng/L) <26 (Males) Normal   81 (69.8)  2

<16 (Females) High   35 (30.2)
Full blood examination 
 Hb (g/L) 128–175 (Males) Low   16 (7.6)  0

115–155 (Females) Normal 185 (88.1)  0
High     9 (4.3)  0

 WCC (×109/L) 3.90–12.70 Low     0 (0)
Normal 186 (88.6)
High   24 (11.4)  1

 TSH (mU/L) 0.30–5.00 Low     1 (1.0)  0
Normal   98 (94.2)  0
High     5 (4.8)  1

Chest X-ray Normal   51 (68.9)  0
Abnormal   23 (31.1)  0

Electrolytes
 Na (mmol/L) 135–143 Low   10 (4.8)  0

Normal 189 (90)  0
High   11 (5.2)  0

 K (mmol/L)  3.5–5.0 Low   23 (11.1) 11
Normal 183 (88.0) 17
High     2 (1.0)   0

 Ca (cor.) (mmol/L) 2.14–2.50 Low     1 (0.9)   0
Normal   89 (81.7)   0
High   19 (17.4)   0

 Mg (mmol/L) 0.66–1.07 Low     7 (3.8)   5
Normal 174 (94.6) 26
High     3 (1.6)   0

Hb: haemoglobin; WCC: white cell count; TSH: thyroid stimulating hormone; Na: sodium; K: potassium; Ca: calcium; Mg: magnesium; cor.: 
corrected.
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investigation patterns were varied and only a few 
variables (Table 1) were associated with troponin testing 
in the setting of SVT. This study also found that when a 
patient received troponin testing, they were signifi cantly 
more likely to receive nearly all of our remaining pre-
determined investigations with the only exception being 
magnesium testing (Table 1). This may represent a 
reflexive or protocol-based approach, with reliance on a 
“routine” panel of investigations. A systematic review of 
laboratory audits revealed the number of inappropriate 
tests ordered by clinicians to vary widely from 5% 
to 95%.[7] One study of a tertiary hospital emergency 
department found 63.2% of their blood tests to be 
inappropriate with less than 4% influencing diagnosis 
or patient care.[8] This represents a significant economic 
burden on the health care system. Although the tests 
identified in our study are relatively inexpensive, their 
widespread use yields high total costs. In addition to 
increasing costs of health care, over-investigation has 
implications for the patient such as increased ED length 
of stay, patient anxiety and increased likelihood of 
false positives which may trigger further unnecessary 
investigations. Rather, we recommend a more selective 
approach with consideration to patients’ symptoms, signs 
and past history. 

Our fi ndings support that of a recent report by Ashok 
et al,[2] who concluded that patients presenting with 
uncomplicated SVT to the emergency department are 
being over-investigated with most patients undergoing 
investigations but a majority returning normal or near 
normal results and very few of these fi ndings providing 
a basis for change in ED management. Our troponin 
findings also support those of previously published 
reports that troponin elevation in the setting of SVT 
is unreliable in predicting underlying coronary artery 
disease.[9-12] Only two of our patients were eventually 
diagnosed with an acute coronary syndrome (NSTEMI). 
Interestingly, both patients initially tested negative for hs-
TnI before serial troponins were elevated. Initial cardiac risk 
stratifi cation would have identifi ed both patients as high risk 
with multiple cardiovascular risk factors present. 

Numerous mechanisms for troponin elevation 
in SVT without coronary artery disease have been 
suggested. Demand ischaemia is one of the more 
popular explanations with a rise in heart rate increasing 
oxygen demand. Additionally, the shortened diastole 
limits coronary supply leading to myocardial ischaemia 
and the release of cardiac troponin. Although this 
explanation is intuitive, there have been a number of 
studies demonstrating a troponin rise in tachycardia without 

evidence of myocardial ischaemia.[13-15] Other possible 
mechanisms include tachycardia induced stretch[16,17] and 
coronary vasospasm.[18] 

The practice of correcting anomalies in serum 
electrolyte levels with the goal of preventing future 
events seems to be based on little evidence. Indeed there 
have been reports linking deficiencies in magnesium 
and potassium to atrial fibrillation and ventricular 
arrhythmias.[19-21] However, no such studies have been 
published with respect to AVRT or AVNRT. Given the 
unique pathophysiology of these conditions, it would be 
erroneous to assume the management and prevention of 
such conditions would not differ. Although magnesium 
supplementation has been shown to be benefi cial in post-
pneumonectomy patients in preventing SVT,[22] there is 
limited evidence to support electrolyte supplementation 
in patients with SVT who present to ED. Similarly, 
although thyroid disease has been associated with atrial 
fi brillation[23,24] and current guidelines[25] advocate thyroid 
testing in these patients, no evidence for association 
between thyroid disease and SVT (AVNRT, AVRT) exists. 

Limitations 
This study may be limited by selection bias as only 

patients with a discharge ICD-9 diagnosis of I.471 or the 
words “supraventricular”, “supraventricular tachycardia” 
or “SVT” in the patients’ triage notes were screened for 
eligibility. In addition, we studied only patients presenting 
to the emergency department in a singl e centre. Therefore, 
our results may not be generalizable to patients from 
other areas or those who choose not to seek medical 
attention. Furthermore, the retrospective nature of our 
study precluded from accurate and complete collection 
of possible confounding variables such as current 
smoking status, family history of cardiovascular disease, 
palpitations or duration of symptoms. Extracting this data 
from a retrospective chart review was not reliable as these 
variables were not accurately documented in the medical 
records. Finally, cardiac testing for ischaemic heart 
disease was ordered at the physician’s discretion and thus 
this was not systematically evaluated in all patients. 

CONCLUSION
A substantial proportion of adult patients presenting 

to the emergency department with SVT (AVNRT/
AVRT) underwent  adjunct  invest igat ions,  with 
abnormal results being common. However, only serum 
magnesium and serum potassium findings significantly 
altered clinical management. Positive troponins were 
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clinically significant only in the presence of multiple 
risk factors for coronary artery disease. We recommend 
more thorough assessment of pre-test probability before 
investigations in the setting of SVT. 
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