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Case Observation

In Mindray's Case Observation section, you will find “comrades in arms” who encounter
similar problems with you; hear different fresh diagnosis and treatment ideas and

solutions; learn more comprehensive and intelligent monitoring methods and analysis
methods; find more efficient and applicable clinical decision-making experience.

Case Introduction

A70-year-oldfemale patient was admitted to the hospital for“dyspneafor 3 days with aggravation
for 3 hours".

Threedaysago, the patientdeveloped dyspnea without obvious predisposing factorsduring her
afternoon nap, and dyspnea was aggravated three hours ago.

OutpatientECG: Sinus rhythm, second-degree type | AVB,deeper Q wave with ST elevation (I,aVL,
V5,V6), and acute lateral wall myocardial infarction was not ruled out.

Biochemistrytestrelatedtoheartfailureand myocardialinfarction:NT-proBNP 13,348 pg/ml,
cTnl 11.27 ng/ml; CK-MB 38.34 ng/ml; Myo 56.49 ng/ml; normal D-Dimer.

Immediateemergencyangiography+PCl:Well-balanced myocardial perfusion;normal LM,40%
stenosis at the proximal end of LAD; occlusion at the middle segment of LCX; RCA narrowing, with

no significant stenosis observed. A 2.75*18 mm drug stent was placed into the LCX. The patient
was admitted to the ward due to “acute myocardial infarction”.

Second-degree atrioventricular (AV) block type |

Past Medical History

» Diabetes, medication as “acarbose 50 mg tid and repaglinide 1 mg tid".

« Hypertensionforseveral years, with a systolic pressure up to 160 mmHg, and drugs were not
regularly administered.
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First Physical Examination at Admission
Body Temperature: 36.5°C

Pulse Rate: 97 beats/minute

Respiratory Rate: 18 breaths/minute

Blood Pressure: 112/72 mmHg

The patient was conscious, with coarse breath sounds in both lungs and a small number of moist
rales could be heard in both lower lungs. Her heart rhythm was regular, and no pathological
murmur was heard in the auscultation area of each valve. Mild edema in both lower limbs.

Preliminary Diagnosis

« Acute myocardialinfarction &KILLIP classllI
« Grade 2 hypertension

« Diabetes mellitus type 2

Conditions after admission are as follows

After admission, the patient was given 5-lead ECG monitoring, SpO,and NIBP monitoring, and
oxygen inhalation. The patient did not state any discomfort. Re-examination of biochemical
indicatorsrelatedto heartfailureand myocardialinfarction showed significantlyimprovedresults,
indicating that the stent treatment was effective, no accompanying symptoms such as
postoperative stent re-clogging occurred, and the condition of heart failure was in remission.
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Sinus ECG on the day after surgery

® On Day 5 after admission, at 8: 25 a.m.

The patient had sudden atrial fibrillation.



,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Case Observation
e At8:40a.m. patient'sfirst episode of atrialfibrillation after
surgery. Because atrial fibrillation usually
causes hemodynamic instability, it is
manifested by an unstable heart rate.
Considering that the persistently high heart
rate may induce the risk of aggravation of
heart failure and other risks, and it was a
high-risk atrial fibrillation, so amiodarone was
used for cardioversion treatment.

The heart rate rose to 151 beats/min,
triggeringthe“Atrial Fibrillation withHigh
Ventricular Rate” high-level alarm.

Atrial Fibrillation with High Ventricular Rate Alarm

After the nurse discovered the alarm above,
the doctor was informed immediately. The
results of are-examination of the bedside ECG
clearly showed: Atrial Fibrillation.The
monitoring data was reviewed, and it was the Bedside ECG Bedside blood pressure check

® At09:37 p.m.

After 13 hours of continuousamiodarone pumping and cardioversion treatment, the patientwas
converted to sinus rhythm and amiodarone was discontinued. The ECGs are as follows:
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¢ On Day 6 after admission, at 9:53 a.m.

The patient developed atrial fibrillation again.

A few minutes later, the heart rate rose to 153
bpm, triggering atrial fibrillation with high
ventricularratealarm,and thedoctorcontinued
amiodarone for cardioversion retreatment.

Recurrence of Atrial Fibrillation
with High Ventricular Rate Alarm
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As the patient had recurrent paroxysmal atrial fibrillation and the duration of atrial fibrillation had
exceeded 24 hours,accordingto the 2020ESC/EACTS Guidelinesforthe Diagnosisand Management
of Atrial Fibrillation, the doctor added anticoagulation onthe basis of the original dual antiplatelet
therapy and switched to a triple antithrombotic treatment regimen.

Ten hours after drug administration, the patient was converted to sinus rhythm again.

Inthe subsequent treatment, the patient continued to have sinus rhythmand atrial fibrillation did not recur.

® On Day 9 after admission

The superior professor went the rounds of the wards, and analyzed the symptomatic treatments
such as antiplatelet therapy, ventricular remodeling improvement, diuresis, amiodarone for
cardioversionthathad beengiven tothe patientduring hospitalization and found that the patient
recovered well forthat time. The patient was discharged from the hospital with medicationand
instructed to undergo regular re-examination. She must return for follow-up for any discomfort.

Analysis

Inthis case, the patient’s surgery went well, the stent placement was effective, the symptoms of
heart failure were improved, and the patient’s condition was stable. Low-frequency ECGs are
difficultto detect new onset of atrial fibrillation in patientin a timely manner, which may lead to
delayed atrial fibrillation treatment. What are the reasons?

Clinically, atrial fibrillation is divided into first diagnosed atrial fibrillation, paroxysmal atrial
fibrillation, persistent atrial fibrillation, long-standing persistent atrial fibrillation,and permanent
atrialfibrillation. If atrial fibrillation occurs in the form of an alarm, the monitor may face persistent
orhigh-frequency triggering of atrialfibrillation alarms, resulting in severe alarm fatiguein clinical
practice. Therefore, the monitor manufacturer sets atrial fibrillation alarm as a non-audible alert
message by default. For busy medical staff, atrial fibrillation is easily overlooked.

Therefore, Mindray monitoring,inreferenceto domesticandforeignguidelinesand consensus,and
based onthelevel T and level 2 alarm levels classified by the five leading academic hospitalsin the
European Union, has innovatively developed a combined alarm system to create 3 types of 14
statusalarms, assisting in effectively reducing the alarm frequency in clinical practiceand reducing
the alarm load for medical staff.
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Level 5 Self-learning system
Al-based self-learning/ optimization system

Level 3 Clinical decision support system
Including lab results and the observations of nurses

Level 4 Fully integrated clinical decision support system
Predicting the risk of dying in real time and on an
ongoing basis based on all relevant inputs

Level 2 Alarms based on deterioration
Based on the changes in vital signs

Level 1 Automated early warning
Based on multi-source(multi-parameter)

Level O(Single-parameter) threshold alarms
Recurrence of Atrial Fibrillation with High
Ventricular Rate Alarm

L
Recurrence of Atrial Fibrillation with High Ventricular Rate Alarm
Sequence
Number Category Status Alarm
1 Atrial fibrillation with rapid ventricular rate alarm
2 Atrial fibrillation with long R-R interval alarm
3 Type 1 R on T with QT prolongation alarm
Multi-parameter ) o )
4 combination alarm Frequentprematureventricularcontractionwith QT prolongationalarm
5 HR >100, RR >22, SBP <90 alarm
6 qSOFA score >2 alarm
7 Type 2 Blood pressure fluctuationby more than 30% (within 30
Short-time excessive minutes) alarm
parameter Heartrate/pulserate fluctuation by more than 30% (within 30
8 fluctuation alarm minutes) alarm
9 SpO, <85%, duration =3 min alarm
10 etCO, <15 mmHg, duration =3 min alarm

Type 3
Long-time abnormal
status alarm

12 (abnormal vital signs RR <5 breaths/min, duration >3 min alarm
persisting for a long time)

etCO, 260mmHg, duration =3 min alarm

ICP >20 mmHg, duration =5 min alarm

14 CPP <60 mmHg, duration =5 min alarm

Three types of status alarms with 14 status alarms
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Asshowninthe figure below, the monitoring interface will clearly and prominently present the status
displayareaand status alarm pod, increasing the attention of medical staff toimportant alarms, so that
they canimmediately discover the changesin the patient’s condition and abnormal status, leading to
moretimely and accurate formulation of treatment regimens for patients to achieve better prognosis.

Patient status pod ~fi- Status alarm

System/Status of image e "
indicated anomalies :

Status alarm pod

Related vital sign trends pod

Atrial fibrillation with High Ventricular Rate Alarm
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