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Closed-loop Care Pathway Framework
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COPD Risk Evaluation

In this study, we conducted a comprehensive assessment of patients conditions with
exacerbation risk (symptoms), quality of life (COPD Assessment Test, CAT [1]), mental
health (Patient Health Questionnaire-9 scale, PHQ-9 [2], and Generalized Anxiety
Disorder 7 scale, GAD-7 [3]) and pulmonary function (peak expiratory flow, PEF[4-6])
every two weeks and patients were classified into 4 levels as Supplementary Table 1.
Patients who satisfy all five conditions are evaluated as level L. If any one of five
condition meets the threshold of level II, III or IV, patient will be classified into this
particular level.

Supplementary Table 1. Risk Evaluation®

Evaluation

a o, b _0c¢ _7d
Level Symptoms CAT PEF%Pred PHQ-9¢ GAD-7
| None <10 > 80% <4 <4
11 Wheeze, cough 11-20 60-80% 5-9 5-9
I Sputum purulence, -, 5, 60-80% 10-14 10-14
dyspnea
v Fever, drowsiness >30 < 60% 15-27 15-21

2CAT: COPD Assessment Test
PEF % Pred: peak expiratory flow % Prediction
°GAD-7: Generalized Anxiety Disorder 7



dPHQ-9: Patient Health Questionnaire 9
*The standard of CAT, PHQ-9 and GAD-7 warnings are defined according to the origin
paper or guideline of the three scales.

Hierarchical Management

According to the results of evaluation, patients will receive appropriate intervention and
follow-up accordingly, which is called hierarchical management, mainly including
medication and pulmonary rehabilitation. Patients in different levels will receive a
tailored two-stage medication plan as shown in Supplementary Figure 2. The medication
plans are referred to GOLD guidelines and doctor’s consent is necessary for final
prescription. Hospital admission is recommended if patients remain unstable after
switching to second medication plan. Patients are asked to perform proper pulmonary
rehabilitation based on evaluation level. Videos are made for each kind of rehabilitation
exercise by our nurses, demonstrating the details step by step.
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Supplementary Figure 2. Medication of Hierarchical management

Supplementary Table 2. pulmonary rehabilitation of Hierarchical management

Evaluation Level I II I 0%
Limb exercise + +
Pursed lips breathing + + +

Abdominal breathing + + + +

Seated + + + )

Breathing  Stood + ¥ i i

Laying + + + -




Oxygen therapy If patients have indications for oxygen therapy*

*Note: A PaO2 <55mmHg or a PaO: of 56-59mmHg when there is also evidence of end-
organ dysfunction secondary to chronic hypoxia.

Warning

Warnings were defined in Supplementary Table 3, which works as reference for the
condition analysis by healthcare providers. The standard of CAT, PHQ-9 and GAD-7
warnings are defined according to the original paper or guideline of the three scales. The
two thresholds of PEF warning—60% and 80% of standard value—are proposed by this
study, where the standard value is referred to the authoritative research of Chinese
pulmonary function [7].

Supplementary Table 3. Warning

Warning PEF/Pred? CAT® PHQ-9° GAD-7¢
Mild 60-80% 11-20 10-14 5-9
Middle 60-80% 21-30 15-19 10-14
Severe <60% 31-40 20-27 15-21

*PEF % Pred: peak expiratory flow % Prediction
®CAT: COPD Assessment Test

°GAD-7: Generalized Anxiety Disorder 7
dPHQ-9: Patient Health Questionnaire 9

Compliance Management

Patient compliance will be calculated every month by the system. In this study, we define
the compliance as the ratio of actual frequency of records to the prescribed number of
records for PEF, CAT scale, PHQ-9 scale and GAD-7 scale. Patients are required to
upload these four types of data every two weeks. Follow-up is performed as the main
intervention to maintain and improve patient compliance. An extra follow-up will be
arranged for low compliance.

_ N(PEF) + N(CAT) + N(PHQ) + N(GAD)
compliance = X 100%
N (prescribed number of records)

This part has been introduced in the data collection of manuscript.

Follow-up

Generally, follow-up is conducted every two weeks. In the event of a warning or low
compliance, an extra follow-up will be arranged. Telephone is a traditional tool to
perform follow-up but sometimes it is inefficient because patients may be inconvenient to
answer the call or do not want to be disturbed. Therefore, we introduced WeChat, the
most popular instant messaging app in China, as an alternative follow-up method for
patients. This part has been introduced in the study design of manuscript
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