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Abstract
Background: Post-viral olfactory dysfunction (PVOD) have been reported in infections caused by several respiratory viruses,
especially in COVID-19which influence severely the quality of life of affected subjects. Few study has been published on the treatment
of PVOD. Traditional Chinese medicine (TCM) is an effective method for PVOD which effects and safety have been confirmed.
Therefore, this study is aim to evaluate the effects of TCM on PVOD.

Methods: A searching strategy will be carried out mainly in the following databases in English and Chinese, PubMed, EMBASE,
Cochrane Central Register of Controlled Trials, China Network Knowledge Infrastructure (CNKI), Chinese Scientific Journal Database
(VIP), Chinese Biomedical and Medical Database (CBM), and Wanfang Database. Only randomized controlled trials related to TCM
for PVODwill be included to enhance effectiveness. The primary outcome is the effective rate of PVOD. The secondary outcomes are
included olfactory domain value examination, visual analogue scale (VAS), questionnaires of olfactory disorders (QOD), T&T
olfactometer test, Sniffin ticks test, and any other clinical assessments. Two authors will independently perform study selection, data
extraction, and quality assessment to ensure the quality of the systematic evaluation. Every disagreement will be deal with by the third
author. Data synthesis and subgroup analysis will be performed in the Review Manager V 5.3.3.

Results: This study is aim to evaluate the efficacy and safety of TCM in PVOD.

Conclusion : Thismeta-analysis may providemore reliable evidence-basedmedical evidence for clinical practice to assist patient in
relieving PVOD.

Ethicsanddissemination: There is no need to acquire ethical approval for individuals come from literatures instead of recruiting
directly. The findings of this review will be reported in peer-reviewed publications and/or presented at relevant conferences.

Prospero registration number: CRD42021238977.

Abbreviations: CBM = Chinese Biomedical and Medical Database, CNKI = China Network Knowledge Infrastructure, PVOD =
post-viral olfactory dysfunction, QOD= questio-innaires of olfactory disorders, RCTs= randomized controlled trials, STD= smell and
taste disorders, TCM = traditional Chinese medicine, VAS = visual analogue scale, VIP = Chinese Scientific Journal Database.
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1. Introduction

The World Health Organization (WHO) has confirmed >115
million cases of COVID-19 worldwide, with a total of
115,198,906 cases and 2,555,854 deaths before March 3,
2021. COVID-19 may become a global or local epidemic of
infectious diseases as other viral illness like influenza. Clinical
manifestations of COVID-19 range from mild, cold-like
symptoms typically associated with respiratory tract infections,
such as cough and fever, to severe pneumonia with respiratory
failure.[1,2] Infected patients may face long-term sequelae,
repeated infections, repositive, and prolonged or intermittent
incubation periods.
Frequently, patients also experience smell and taste disorders

(STD).[3–9] These mainly consist of a decrease or loss of smell
(hyposmia and anosmia) and taste (hypogeusia and ageusia);
alterations in the chemesthesis—that is, the chemical sensitivity
of mucosa to irritants-; and/or variations in the quality of
chemosensory perception (phantosmia and parosmia).
The proportion of COVID-19 subjects experiencing STD is

considerable, around 41% and 62% according to 2 recent meta-
analyses.[10,11] With objective evaluations of STD used, the
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proportion of COVID-19 patients with olfactory alterations was
73% to 98%, which is considerably higher than 44% by
subjective evaluation.[5,12,13] 89% of patients has a complete
resolution of STD after 4weeks from diagnosis,[14] with 10days
of median duration. However, more prolonged course could be
possible. One-third of patients has reported only a partial
improvement of STD 40days after diagnosis while 5%of patients
reported no improvement.[15] We observed a high percentage of
persistent smell dysfunction at 6months from the diagnosis of
SARS-CoV-2 infection, with 11.7% of patients being anosmic or
severely microsmic. These data highlight a significant long-term
rate of smell alteration in patients with previous SARS-COV-2
infection.[16]

Post-viral olfactory dysfunction (PVOD) have been reported in
infections caused by several respiratory viruses, including
coronaviruses.[17,18] They usually follow the onset of respiratory
symptoms and are associated with inflammatory changes in the
respiratory mucosa and mucous discharge.[19,20] A loss of
olfactory sensory neurons due to dysfunction of supporting
cells, inflammation-related apoptosis, or possibly direct infection
could be hypothesized in patients showing slow recovery from of
STD.[21]

PVOD could influence severely the quality of life of infected
patients with long-term lasting, and even be linked with
depression.[22,23] The treatment is challenging and few explored
in COVID-19. The glucocorticoids and olfactory training has
been reported with some benefit,[24,25] but no data available on
the efficacy in post-viral olfactory disorders.
Olfactory disorders has been recorded with the pathogenesis of

lung-related for >2000 years in the classic of traditional Chinese
medicine (TCM), “The Yellow Emperor’s Internal Canon of
Medicine.” TCM has accumulated rich literature and cases,
among which the treatment methods mainly include TCM
decoction, acupuncture, acupoint injection, and the combination
of various means.[26] As a promising method for olfactory
dysfunction, TCM has the advantages of internal and external
treatment, definite clinical curative effect, and no obvious adverse
reactions.[27–31]

At present, there are few studies on the treatment of PVOD.
Therefore, a meta-analysis is used to analyze the results of
relevant clinical trials and evaluate the effects of traditional
Chinese medicine on PVOD, so as to, provide more reliable
evidence-based medical evidence for clinical practice.
2. Methods

2.1. Study registration

This protocol will be prepared according to recommendations
of the Preferred Reporting Items for Systematic review and
Meta-Analysis Protocols. It was registered on PROSPERO
(CRD42021238977).
2.2. Search methods for study identification

Relevant studies will be searched in the following databases from
inception to March 1, 2021, in English and Chinese: PubMed,
EMBASE, Cochrane Central Register of Controlled Trials, China
Network Knowledge Infrastructure (CNKI), Chinese Scientific
Journal Database (VIP), Chinese Biomedical and Medical
Database (CBM), and Wanfang Database. The major search
terms are (“Traditional Chinese medicine” OR “Chinese
2

medicine” OR “Chinese herb” OR “decoction” OR “acupunc-
ture” OR “moxibustion” OR “massage” OR “cupping” OR
“nasal irrigation”) AND (“viral illness” OR “post-viral” OR
“virus” OR “viral”) AND (“olfactory disorders” OR “olfactory
dysfunction” OR “smell disorder” OR “cacosmia” OR “dys-
osmia” OR “paraosmia” OR “anosmia”). Additionally, more
information will be searched as possible from the following
sources: unpublished conference proceedings and ongoing trials
from theWorldHealthOrganization International Clinical Trials
Registry Platform (http://apps.who.int/trialsearch/) and Current
Controlled Trials (http://www. controlled-trials.com).
2.3. Criteria for study selection
2.3.1. Types of studies. Only randomized controlled trials
(RCTs) will be included in this systematic review with the
diagnosis of PVOD. Observational studies, case reports, and
animal studies will be excluded.

2.3.2. Types of participants.This study will consider patients at
any age with olfactory dysfunction attributed to viral illness
regardless of their race and sex. Additionally, patients with
olfactory loss attributed to chronic auto-immune disease, chronic
neurodegenerative disease, head trauma/traumatic brain injury,
or iatrogenic causes will be excluded.

2.3.3. Types of interventions

2.3.3.1. Treatment interventions. In the treatment group, the
intervention will be the comprehensive treatment of Traditional
Chinese medicine combined with/without conventional treat-
ment. We will include the studies that evaluate any type of
Traditional Chinese medicine. These included studies can
perform various forms of Traditional Chinese medicine (Tradi-
tional Chinese medicine decoction, acupuncture, moxibustion,
massage, cupping).

2.3.3.2. Control interventions. In the control group, the patients
will receive conventional treatment (western medicine or/and
olfactory training) that prevent PVOD.

2.3.4. Types of outcome measures. The primary outcome will
be the effective rate of PVOD in the treatment. The secondary
outcomes will include olfactory domain value examination,
visual analogue scale (VAS), questionnaires of olfactory disorders
(QOD), T&T olfactometer test, Sniffin ticks test, and any other
clinical assessments. All reported side effects and adverse events
will be included as safety outcomes.
2.4. Data collection and analysis
2.4.1. Selection of studies. All the authors will be trained
regarding the purpose and process of the review. Three
independent authors will perform the selection work. The study
selection will be responded by 2 authors by screening the titles,
abstracts, and even the full texts of all included studies
independently to decide whether it should be potentially eligible
studies. All the studies meeting eligibility criteria will be therefore
included in the review with documenting in an Excel spreadsheet
with details of study name, author, publishing year, country, and
database. Meanwhile during screening abstract and full-text
evaluation, the spreadsheet will show out the reasons for
inclusion and exclusion. If any disagreement exists throughout
the process, the third author will be required on making the final
decision. The selection process of eligible papers is shown in a
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Figure 1. Flow diagram of this study selection.
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Preferred Reporting Items for Systematic Review and Meta-
analysis (PRISMA) flow diagram (Fig. 1).

2.4.2. Data extraction and management. After filtering the
final eligible studies, the data will be extracted independently by 2
reviewers. Two independent reviewers will conduct the data
extraction from the eligible study and fill in the data collection
sheet. The third author will adjudicate any disagreements during
the process. According to the recommendations of the Cochrane
Handbook, all extracted data and information management will
be put into an extraction form Microsoft Excel.
The following data will be extracted:
1.
 Basic characteristics of studies: title, first author’s name, year
of publication, country, and the journal.
2.
 Participants’ characteristics: age, sex, number of participants,
disease, inclusion criteria, exclusion criteria, baseline situation.
3

3.
 Interventions: details of TCM (such as treatment methods,
sessions, frequency), treatment duration, study design,
randomization, allocation concealment, and blinding
methods.
4.
 Comparators: western medicine or/and olfactory training.

5.
 Outcomes: measures, primary, and secondary outcomes.

2.4.3. Assessment of risk of bias. The Cochrane Collaboration
“Risk of bias” assessment tool will be used to assess the potential
sources of bias in the included studies. Two independent authors
will first evaluate the risk of bias of eligible studies separately and
then cross-check their findings. This quality assessment will be
based on random sequence generation, allocation concealment,
blinding of participants and personnel, blinding of outcome
assessment, incomplete outcome data, selective reporting, and
other bias. We will grade bias risk of the included trials and
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classify them into 3 levels as “high risk,” “low risk,” and
“unclear risk.” The third author will resolve any disagreement
and make a final decision.

2.4.4. Measures of treatment effect. The available data of
treatment outcomes will be extracted and meta-analyzed.
Weighted mean difference (MD) or standardized mean difference
(SMD) with 95% CIs will be used for continuous data. The risk
ratio (RR) with its 95% CI will be used for dichotomous data.

2.4.5. Dealing with missing data. If the presented data of the
studies are not consistent or missing, we will first try to contact
the corresponding author or relevant author for the required data
by email. Otherwise these studies will be excluded without
obtaining missing data.

2.4.6. Data synthesis. RevMan software (V.5.3) will be used to
complete the data analysis and synthesis by the Cochrane
Collaboration. The forest plots and the heterogeneity between the
included studies will be performed in the software. If little
significant heterogeneity exist among the trials, a fixed effect
model will be established while a random effect model will be
carried out for significant heterogeneity. Dichotomous data will
be analyzed by risk ratio (RR) with 95% CIs, otherwise,
continuous data by mean difference (MD) or standard mean
difference (SMD) with 95% CIs.

2.4.7. Assessment of heterogeneity. The statistical heteroge-
neity will be assessed in the forest plot and detected by standard
X2 test and I2 test. The interpretation of the I2 is as follows: 0% to
40%: might not be important. 30% to 60%: moderate
heterogeneity. 50% to 90%: may represent substantial heteroge-
neity. 75% to 100%: considerable heterogeneity.

2.4.8. Assessment of reporting biases. If the meta-analysis
includes >10 trials, funnel plots will be generated to analyze the
potential publication bias. Egger test will be used to evaluate
quantitative analysis.

2.4.9. Subgroup analysis. If obvious heterogeneity exists in a
single meta-analysis, subgroup analyses will be conducted to
analyze the heterogeneity of available data according to
variations in characteristics of trial participants, types of
traditional Chinese medicine, and type of conventional treat-
ment.

2.4.10. Sensitivity analysis. Sensitivity analysis is needed to
evaluate the robustness and reliability of the results when
sufficient data exist with obvious heterogeneity. We conducted
the sensitivity analysis in 2 ways: exclude any of the study.
Change the effect model to verify the result synthesized. When a
low-quality study is identified and excluded, the meta-analysis
will be pertained to low the heterogeneity or not. The certain
result can be compared with determine whether the low-quality
study should be included. The final result will depend on the
sample size, missing data, risk of bias, and quality of methods of
each study.

2.4.11. Certainty assessment. The quality of the evidence will
be assessed with GRADE system as 4 levels: very low, low,
moderate, and high. Two investigator will assess independently
and give a summary of finding table together. The third
investigator will resolve any disagreement and make a final
decision.
4

3. Discussion

There are 3 major causes of olfactory disorders as nasal sinuses
inflammatory diseases, viral infections, and head trauma. PVOD
has accounted for 18.60% to 29.30% among all outpatients with
olfactory disorders.[32]

Studies have shown that the human olfactory nervous system
can be reshaped. Olfactory sensory neurons in the olfactory
mucosa have the characteristics of sustainable regeneration
lifetime in the nervous system of all vertebrates. Olfactory
training can repeatedly stimulate the olfactory epithelium and
olfactory pathway through various olfactory elements, so that the
damaged olfactory function can be improved or restored.[33–36]

There are few effective way of western medicine to treat PVOD.
The systemic glucocorticoid and ginkgo biloba extract have been
recommended but the curative effect is uncertain.[24] One studies
have shown that the total effective rate of PVOD patients treated
with nasal pneumatic spray aerosol inhaled budesonide suspen-
sion was 90%, but most of the patients (65%) did not return to
normal.[37]

In one cohort of Wuhan in December 2019, which aimed to
explore the frequencies of nasal symptoms in patients with
COVID-19, only 1 out of 10 hospital admitted patients had loss
of smell which was associated to severity of COVID-19. About
80% of COVID-19 patients recovered from smell and taste
dysfunction in 2 weeks.[38] Compared with other countries, the
lower incidence and higher cure rate of PVOD patients with
COVID-19 inWuhan, seems to attribute to widely use of Chinese
Medicine.
Traditional Chinese medicine has a large number of classic

records in the treatment of “No smell of nose” in 2000 years. A
wealth of treatment information has been accumulated, not only
internal clothing but also various external treatment such as
stuffing nose, blowing nose, nasal irrigation, acupuncture,
massage, and so on. Acupuncture and moxibustion has been
proven effective in olfactory disorder after virus infection,[39] and
improve the olfactory sensitivity of healthy people.[40] The
decoction of TCM, as “Danggui Shaoyao Powder” and “Ginseng
Yangrong Decoction,” has been proven more effective than nasal
glucocorticoid with 43% and 36% of patients respectively in
improving olfactory disorders after viral infection.[41]

However, the number of studies to be included may be small.
Because most of the clinical experience has been reported by case
reports, TCM studies on PVOD have lower-level evidence for
statistical analysis. Further research is needed for the principle of
acupuncture and TCM decoction. In order to prove the
effectiveness of the TCM treatment on PVOD, we may have
included olfactory disorders patients of different reasons and this
may enlarge the sample size to some extent.
Author contributions

Conceptualization: Fangfang Ma, Hewei Zhang.
Investigation: Fangfang Ma, Bingxue Li.
Methodology: Peiyu Cheng, Yunfei Ma, Mingwei Yu.
Writing – original draft: Fangfang Ma, Hewei Zhang.
Writing – review & editing: Fangfang Ma, Hewei Zhang,

Xiaomin Wang.
References

[1] ZhuN, Zhang D,WangW, et al. A novel coronavirus from patients with
pneumonia in China N. Engl J Med 2020;382:727–33.



Ma et al. Medicine (2021) 100:16 www.md-journal.com
[2] Huang C, Wang Y, Li X, et al. Clinical features of patients infected with
2019 novel coronavirus in Wuhan, China. Lancet 2020;395:497–506.

[3] Hornuss D, Lange B, Schröter N, et al. Anosmia in COVID-19 patients.
Clin Microbiol Infect 2020;26:1426–7.

[4] Wee LE, Chan YFZ, Teo NWY, et al. The role of self-reported olfactory
and gustatory dysfunction as a screening criterion for suspected COVID-
19. Eur Arch Otorhinolaryngol 2020;277:2389–90.

[5] Vaira LA, Deiana G, Fois AG, et al. Objective evaluation of anosmia and
ageusia in COVID-19 patients: single-center experience on 72 cases.
Head Neck 2020;42:1252–8.

[6] Speth MM, Singer-Cornelius T, Oberle M, et al. Olfactory dysfunction
and sinonasal symptomatology in COVID-19: prevalence, severity,
timing, and associated characteristics. Otolaryngol Head Neck Surg
2020;163:114–20.

[7] Huart C, Philpott C, Konstantinidis I, et al. Comparison of COVID-19
and common cold chemosensory dysfunction. Rhinology 2020;58:
623–5.

[8] Giacomelli A, Pezzati L, Conti F, et al. Self-reported olfactory and taste
disorders in patients with severe acute respiratory coronavirus 2
infection: a cross-sectional study. Clin Infect Dis 2020;71:889–90.

[9] Klopfenstein T, Zahra H, Kadiane-Oussou NJ, et al. New loss of smell
and taste: uncommon symptoms in COVID-19 patients on Nord
Franche-Comte cluster, France. Int J Infect Dis 2020;100:117–22.

[10] Agyeman AA, Chin KL, Landersdorfer CB, et al. Smell and taste
dysfunction in patients with COVID-19: a systematic review and meta-
analysis. Mayo Clin Proc 2020;95:1621–31.

[11] Rocke J, Hopkins C, Philpott C, et al. Is loss of sense of smell a diagnostic
marker in COVID-19: a systematic review and meta-analysis. Clin
Otolaryngol 2020;45:914–22.

[12] Moein ST, Hashemian SM, Mansourafshar B, et al. Smell
dysfunction: a biomarker for COVID-19. Int Forum Allergy Rhinol
2020;10:944–50.

[13] Hannum ME, Ramirez VA, Lipson SJ, et al. Objective sensory testing
methods reveal a higher prevalence of olfactory loss in COVID-19-
positive patients compared to subjective methods: a systematic review
and meta-analysis. Chem Senses 2020;45:865–74.

[14] Boscolo-Rizzo P, Borsetto D, Fabbris C, et al. Evolution of altered sense
of smell or taste in patients with mildly symptomatic COVID-19. JAMA
Otolaryngol Head Neck Surg 2020;146:1–5.

[15] Chiesa-Estomba CM, Lechien JR, Radulesco T, et al. Patterns of smell
recovery in 751 patients affected by the COVID-19 outbreak. Eur J
Neurol 2020;27:2318–21.

[16] Boscolo-Rizzo P, Menegaldo A, Fabbris C, et al. Six-month psychophys-
ical evaluation of olfactory dysfunction in patients with COVID-19.
Chem Senses 2021;bjab006.

[17] Cavazzana A, Larsson M, Münch M, et al. Postinfectious olfactory loss:
a retrospective study on 791 patients. Laryngoscope 2018;128:10–5.

[18] Pellegrino R, Cooper KW, Di Pizio A, et al. Coronaviruses and
the chemical senses: past, present, and future Chem. Senses 2020;45:
415–22.

[19] Dalton P. Olfaction and anosmia in rhinosinusitis Curr. Allergy Asthma
Rep 2004;4:230–6.

[20] Seiden AM. Postviral olfactory loss. Otolaryngol Clin North Am 2004;
37:1159–66.

[21] Welge-Lüssen A, Wolfensberger M. Olfactory disorders following upper
respiratory tract infections. Adv Otorhinolaryngol 2006;63:125–32.

[22] Croy I, Nordin S, Hummel T. Olfactory disorders and quality of life-an
updated review. Chem Senses 2014;39:185–94.
5

[23] Watson DLB, Campbell M, Hopkins C, et al. Altered smell and taste:
anosmia, parosmia and the impact of long Covid-19. medRxiv 2020;
doi:10.1101/2020.11.26.20239152.

[24] Seo BS, Lee HJ, Mo JH, et al. Treatment of postviral olfactory loss with
glucocorticoids, Ginkgo biloba, and mometasone nasal spray. Arch
Otolaryngol Head Neck Surg 2009;135:1000–4.

[25] Damm M, Pikart LK, Reimann H, et al. Olfactory training is helpful in
postinfectious olfactory loss: a randomized, controlled, multicenter
study. Laryngoscope 2014;124:826–31.

[26] Liu C, Wang MJ, Yao X. Research progress of traditional Chinese
medicine on the treatment of olfactory asthenia. Chin J Otorhinolaryngol
Integr Otolaryngol 2020;28:236–9.

[27] Ma XJ, Feng H. Clinical study of acupuncture combined with acupoint
injection in the treatment of olfactory disturbance after virus infection.
Mod J Integr Trad Chin Western Med 2020;29:3492–5.

[28] Wang M, Wang C, Ding Y, et al. Comparative study on the synergistic
effect of water acupuncture therapy on olfactory disorder after virus
infection in Tiantu point and Yingxiang point. Chin J Otorhinolaryngol
Integr Otolaryngol 2020;28:266–71.

[29] Li YQ, Gu SY, Zang CP, et al. Efficacy of water injection on Yingxiang
Point combined with “promoting sniffing decoction” in the treatment of
sensorineural olfactory. Chin J Otorhinolaryngol Integr Otolaryngol
2019;27:29–34.

[30] Pang ZH, Yu HM, Dai Q. Clinical study of acupuncture and acupoint
injection in the treatment of olfactory disturbance after virus infection.
Chin J Otorhinolaryngol Integr Otolaryngol 2016;24:23–6.

[31] Zhang CF, Wan Z, Zhang LX, et al. Clinical observation of “promoting
sniffing decoction” combined with acupoint injection in the treatment of
olfactory disorder. Hubei J Trad Chin Med 2006;11:23.

[32] Tian J, Wei YX, Li L, et al. Analysis of clinical characteristics of 141
patients with viral infectious olfactory disorder. J Clin Otolaryng Head
and Neck Surg 2017;31:749–56.

[33] Hummel T, Rissom K, Reden J, et al. Effects of olfactorytraining in
patients with olfactory loss. Laryngoscope 2009;119:496–9.

[34] Konstantinidis I, Tsakiropoulou E, Bekiaridou P, et al. Use of olfactory
training in post- traumatic and post infectious olfactory dysfunction.
Laryngoscope 2013;123:85–90.

[35] Oleszkiewicz A, Hanf S, Whitcroft KL, et al. Examination of olfactory
training effectiveness in relation to its complexity and the cause of
olfactory loss. Laryngoscope 2018;128:1518–22.

[36] Haehner A, Tosch C, Wolz M, et al. Olfactory training inpatients with
Parkinson’s disease. PLos One 2013;8:e61680.

[37] Guan J, Ni DF, Wang J, et al. Treatment of olfactory disturbance of
upper respiratory tract infection and nasal inflammatory disease. J Clin
Otorhinolaryng Head and Neck Surg 2010;24:484–8.

[38] Song J, Deng YK,WangH, et al. Self-reported taste and smell disorders in
patients with COVID-19: distinct features in China. Curr Med Sci
2021;41:14–23.

[39] Vent J, Wang DW, DammM. Effects of traditional Chinese acupuncture
in post- viral olfactory dysfunction. Otolaryngol Head Neck Surg
2010;142:505–9.

[40] Anzinger A, Albrecht J, Kopietz R, et al. Effects oflaserneedle
acupuncture on olfactory sensitivity of healthy human subjects: a
placebo- controlled, double- blinded,randomized trial. Rhinology 2009;
47:153–9.

[41] Miwa T, Ikeda K, Ishibashi T, et al. Clinical practice guidelines for the
management of olfactory dysfunction Secondary publication. Auris
Nasus Larynx 2019;46:653–62.

http://www.md-journal.com

	The effect of traditional Chinese medicine treatment for post-viral olfactory dysfunction
	1 Introduction
	2 Methods
	2.1 Study registration
	2.2 Search methods for study identification
	2.3 Criteria for study selection
	2.3.1 Types of studies
	2.3.2 Types of participants
	2.3.3 Types of interventions
	2.3.3.1 Treatment interventions
	2.3.3.2 Control interventions

	2.3.4 Types of outcome measures

	2.4 Data collection and analysis
	2.4.1 Selection of studies
	2.4.2 Data extraction and management
	2.4.3 Assessment of risk of bias
	2.4.4 Measures of treatment effect
	2.4.5 Dealing with missing data
	2.4.6 Data synthesis
	2.4.7 Assessment of heterogeneity
	2.4.8 Assessment of reporting biases
	2.4.9 Subgroup analysis
	2.4.10 Sensitivity analysis
	2.4.11 Certainty assessment


	3 Discussion
	Author contributions
	References


