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Tillegg – 19.3
Tema Diagnostikk Link til original artikkel med data på sensitivitet/spesifisitet/PPV/NPV
Endodoni Klinisk

Røntgen
• Diagnostic Accuracy of 5 Dental Pulp Tests: A Systematic Review and Meta-analysis
• Diagnostic Accuracy of Cone-beam Computed Tomography and Conventional Radiography on Apical Periodontitis: 

A Systematic Review and Meta-analysis
Generell helse Røntgen • Osteoporose: The accuracy of panoramic radiography as a screening of bone mineral density in women: a 

systematic review
Implantat Klinisk • The diagnosis of peri-implantitis: A systematic review on the predictive value of bleeding on probing
Kariologi Klinisk

Prøver
Røntgen

• Do undergraduate dental students perform well detecting and staging caries and assessing activity by visual 
examination? A systematic review and meta-analysis

• Adjunct methods for caries detection: a systematic review of literature
• Radiographic caries detection: A systematic review and meta-analysis

Kirurgi Røntgen • Predictive Value of Panoramic Radiography for Injury of Inferior Alveolar Nerve After Mandibular Third Molar Surgery

Kjeveortopedi Digitaliser • Diagnostic accuracy and measurement sensitivity of digital models for orthodontic purposes: A systematic review
Oral Cancer Prøver • CYFRA 21-1 and MMP-9 as salivary biomarkers for the detection of oral squamous cell carcinoma: a systematic

review of diagnostic test accuracy
• Role of salivary transcriptomics as potential biomarkers in oral cancer: A systematic review

Periodontolog
i

Prøver

Prøver

Røntgen

• Diagnostic sensitivity and specificity of host-derived salivary biomarkers in periodontal disease amongst adults: 
Systematic review

• Accuracy of single molecular biomarkers in gingival crevicular fluid for the diagnosis of periodontitis: A systematic
review and meta-analysis

• Accuracy of imaging methods for detection of bone tissue invasion in patients with oral squamous cell carcinoma

Traume Røntgen • Radiographic diagnosis of root fractures: a systematic review, meta-analyses and sources of heterogeneity

https://www.ncbi.nlm.nih.gov/pubmed/29571914
https://www.ncbi.nlm.nih.gov/pubmed/26902914
https://www.ncbi.nlm.nih.gov/pubmed/31596133
https://www.ncbi.nlm.nih.gov/pubmed/30328188
https://www.ncbi.nlm.nih.gov/pubmed/30620110
https://www.ncbi.nlm.nih.gov/pubmed/22630355
https://www.ncbi.nlm.nih.gov/pubmed/25724114
https://www.ncbi.nlm.nih.gov/pubmed/28041843
https://www.ncbi.nlm.nih.gov/pubmed/26827972
https://www.ncbi.nlm.nih.gov/pubmed/32035907
https://www.ncbi.nlm.nih.gov/pubmed/31169322
https://www.ncbi.nlm.nih.gov/pubmed/31701554
https://www.ncbi.nlm.nih.gov/pubmed/31444912
https://www.ncbi.nlm.nih.gov/pubmed/23420854
https://www.ncbi.nlm.nih.gov/pubmed/28749700


Forhistorien til dagens situasjon 
– SARS-pandemien 2002-2003
2002

• 16.11, an outbreak of severe acute respiratory syndrome (SARS)  
began in China's Guangdong province, bordering Hong Kong. 

• China notified the World Health Organization (WHO) outbreak on 10 February 2003,                                                                                            
reporting 305 cases including 105 health-care workers and five deaths.

• Later it reported that the outbreak in Guangdong had peaked in mid-February 2003. However, this appears to have 
been incorrect because subsequently, 806 cases of infection and 34 deaths were reported.

• Early in the epidemic, the Chinese Government discouraged its press from reporting on SARS, delayed reporting to 
WHO, and initially did not provide information to Chinese outside Guangdong province, where the disease is 
believed to have originated.

• A WHO team travelling to Beijing was not allowed to visit Guangdong province for several weeks, which raised 
international criticism.

2003 Januar

31.1 The first super-spreader checked-in to the Sun Yat-sen Memorial Hospital in Guangzhou, where he infected 30 
nurses and doctors. The virus soon spread to nearby hospitals

Mars
15.3 WHO issued a heightened global health alert about a mysterious pneumonia with a case definition of SARS 
after cases in Singapore and Canada were identified. The alert included a rare emergency travel advisory to 
international travelers, healthcare professionals, and health authorities. Modifisert fra kilde:  wikipedia



Erfaringer i Toronto & Canada

2003

23.2 an elderly woman returned to Toronto from Hong Kong and died at home on March 5, 
after  infecting her son, who subsequently spread the disease to the local hospital and 
died on March 13.

12.4 In Toronto, three more people died of SARS, bringing the Canadian death toll to 13.
23.4 WHO issued travel advisories against Beijing, Toronto, and Shanxi Province.
30.4 WHO lifted the SARS travel warning for Toronto
24.5 a new cluster of about 20 suspected patients was reported in Toronto.
29.5 more than 7,000 people were instructed to quarantine themselves in Canada by 
authorities seeking to control the potential spread of the SARS outbreak.
23.6 Hong Kong was removed from WHO's list of 'Affected Areas', while Toronto, Beijing, 

and Taiwan remained

Modifisert fra kilde:  wikipedia



Kilde: WHO 
(wikipedia)

SARS 

2002-2003



SARS 2002-2003 – pandemien og
erfaringene gjort innen odontologi

“Reinforce the currently applied infection 
control measures”
Budskapet i Toronto i 2005 da jeg overtok
stillingen her som Head of Prosthodontics: 

DOI: 10.14219/jada.archive.2004.0405

MEN: “COVID-19 is shedding 1,000-plus times more virus than SARS patients emitted during peak 
shedding. COVID-19 can often present as a common cold-like illness. SARS-CoV-2 can actively replicate 
in the upper respiratory tract, and is shed for a prolonged time after symptoms end, including in stool”

https://doi.org/10.1101/2020.03.05.20030502

https://doi.org/10.14219/jada.archive.2004.0405
https://doi.org/10.1101/2020.03.05.20030502


Internasjonal beredskap for pandemier har vært prioritert

https://apps.who.int/gpmb/assets/annual_report/GPMB_annualreport_2019.pdf

https://apps.who.int/gpmb/assets/annual_report/GPMB_annualreport_2019.pdf
https://apps.who.int/gpmb/assets/annual_report/GPMB_annualreport_2019.pdf


Internasjonal beredskap for pandemier har 
satset mye på å utvikle vaksiner

Norge er, og har vært, sentralt i
internasjonal vaksinefremstilling

Realistisk tar utvikling og utprøving
av ny vaksine mange måneder

Ved gryende pandemier må man 
derfor forsøke tidlig å dempe smitte

https://cepi.net/

https://apps.who.int/gpmb/assets/annual_report/GPMB_annualreport_2019.pdf
https://cepi.net/
https://cepi.net/


Lærdomen fra SARS-pandemien:

Strategi for COVID-19 
Norge valgt: Antatt effektivt tiltak mot 
smitte-spredning: Tidlig “social distancing” 
(har vist en effekt empirisk)
Effektmål: Antall alvorlig syke & døde

•Tiltak ble satt inn for seint pga mangelfull
rapportering i den tidlige smittefasen
•De første datamodellene ble feil (av
same årsak): resultat: shit in – shit out

Surrogat effektmål: Insidens (antall nye
smittetilfeller/tidsenhet (i en definert populasjon)) 



Derfor: Selektert:
• UBergen
• Helsenorge.no
• FHI
• UiT
• NTNU

https://www.uib.no/korona
https://helsenorge.no/koronavirus
https://uit.no/korona
https://www.ntnu.no/korona
https://www.fhi.no/nettpub/coronavirus/fakta/rad-og-informajon-til-befolkningen-om-nytt-koronavirus-coronavirus-2019-nco/


Mål: Ved å begrense muligheten for overføring av smitte, 
vil andelen av smittede som antas å bli alvorlige syke
kunne motta bedre pleie og omsorg*

*Ikke universelt applisert –
“herd immunity” blir vurdert som tiltak i noen land 

Fra hit  til hit



Hvordan kan vi bedømme om
tiltakene har effekt? 

Hvilke tall utover insidens trenger
man for datamodellering?



Grafer fra: https://ourworldindata.org/coronavirus#testing-for-covid-19

Datamodeller – hvilke tall trenger man?
Utover bedømning av
intervensjons-effekt (social 
distancing)

For å kunne bedre forstå:

Primær-etiologiske faktorer
Mulige kofaktorer, og deres
betydning
Kunnskap om sykdoms-
dynamikk
Bedret ressurs-planlegging
Finne en effektiv behandling (?)

https://ourworldindata.org/coronavirus


Annen data, 
eksempelvis, 
svabring av overflater
innen offentlig
transport

https://www.utoronto.ca/news/how-will-coronavirus-spread-u-t-epidemiologist-deciphers-messy-data


Datamodellering – hvilke tall trenger man

Testing av (friske) individer, 

Individer med symptomer
og /eller

Pasienter med komorbid tilstand



Antall tester (NB! Friske og/eller pasienter)



Antall tester (NB! Friske og/eller pasienter)

Kilde:  https://www.who.int/emergencies/diseases/novel-
coronavirus-2019/technical-guidance/laboratory-guidance

Det benyttes ulike typer PCR tester 
Tall på test sensitivitet og spesifisitet er ukjent

https://www.who.int/emergencies/diseases/novel-coronavirus-2019/technical-guidance/laboratory-guidance
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Diagnostic Tests
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Types of diagnostic tests used in clinical practice

• Predictive tests
Identify individuals at risk/ not at risk of developing a specific condition
Only useful if techniques exist for preventing the development or transmission of the 

condition
• Screening tests

Identify individuals with a condition or category of condition
Screening tests cannot replace the patient history and physical examination

• Discriminatory tests
For differential diagnosis - of little use if the result does not influence treatment or outcome

• Monitoring tests
To describe changes in the condition underlying pathology or primary symptom
Variable measured should dosely reflect the change in the process and/or effects of therapy
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The diagnostic universe

Test result indicates 
positive

True 
positive

True 
negative

False 
negative

Test result indicates negative

False 
positive
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The diagnostic universe

Test result 
positive

Condition*

True 
positive

True negative

False 
positive

False 
negative

Test result 
negative

* e.g., disease, pre-clinical sign, pregnancy



22

Assessment of the efficacy of a diagnostic test

Parameter Description
Sensitivity Ability to identify patients in a patient population
Specificity Ability to identify non-patients in an asymptomatic 

population
Positive predictive value Ability of a diagnostic test to identify a 

patient correctly, given that the test is positive
Negative predictive value Ability of a diagnostic test to identify a non-

patient correctly, given that the test is negative
Measurement validity The accuracy of a measurement technique 

when compared with a known standard
Measurement reliability The variability of the measurements over 

time and in different environments
Diagnostic validity The ability to separate those with the 

condition from those without the condition



23

Sensitivity and Specificity

• Sensitivity
– Probability that a subject with the condition will test positive

• Specificity
– Probability that a subject without the condition will test negative
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Test 
Positive

Test
Negative

Condition
Present

Condition
Absent

a

c

b

d

a+b

c+d

a+c b+d a+b+c+d

2 x 2   Tables
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Test 
Positive

Test
Negative

Condition
Present

Condition
Absent

215

15

16

114

231

129

230 130

Sensitivity

215
230

= 93%

Sensitivity
=   a

a+c
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Test 
Positive

Test
Negative

Condition
Present

Condition
Absent

215

15

16

114

231

129

230 130

Specificity

114
130

= 87%

Specificity 
=     d 

b+d
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Positive and Negative 
Predictive Values

• Positive Predictive Value
– probability of those testing/screening positive actually having the 

condition
• Negative Predictive Value

– probability of those testing/screening negative NOT actually 
having the condition

Highly relevant when you know the prevalence of the 
condition in the population
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Test 
Positive

Test
Negative

Condition
Present

Condition
Absent

215

15

16

114

231

129

230 130

Positive Predictive Value

Positive predictive value = a / a+b

215
231

= 93%
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Test 
Positive

Test
Negative

Condition
Present

Condition
Absent

215

15

16

114

231

129

230 130

Negative Predictive Value

114
129

= 88%
Negative predictive value = d/b+d
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Likelihood Ratio

Indicates the value of the test for increasing 
certainty about a positive diagnosis

Sensitivity        
1 - Specificity

=  215 / 230 = 8     
1 - 114/130
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Likelihood ratio 
nomogram



Mer om betydningen av NPV og PPV re. tolkning av funn 

32
https://www.who.int/immunization/monitoring_surveillance/burden/laboratory/manual_section8.1/en

https://www.who.int/immunization/monitoring_surveillance/burden/laboratory/manual_section8.1/en/
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Hvis en test har høy sensitivitet og testen er negativ
«Snipp, snapp, snute, du er ute!!»   (AKA engelsk «snout»)

Hvis en test har høy spesifisitet og testen er positiv 
«Begynn å spinne - du er positiv»  (AKA  engelsk «spin»)

Tenk e.g., graviditets-test – falsk positiv / falsk negativ 
kan gi ulik respons, avhengig av intensjonen med å 
utføre testen.



Mer om SNOUT og SPIN
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https://archivesphysiotherapy.biomedcentral.com/articles/10.1186/s40945-019-0056-5


En anbefalt Online 
diagnostisk-test kalkulator

35

https://www.medcalc.org/
calc/diagnostic_test.php

PPV: probability of those testing/screening positive actually having the condition
NPV: probability of those testing/screening negative NOT actually having the condition

https://www.medcalc.org/calc/diagnostic_test.php


Eksempler p[ 
PCR-tester 

Roche 15.3 cobas sars-CoV-2-analysen

https://www.cdc.gov/coronavirus/2019-ncov/lab/testing-laboratories.html
https://www.internationalreagentresource.org/About/IRR.aspx


https://www.dagensmedisin.no/artikler/2020/03/16/ny-
koronaanalyse-hastegodkjent-i-usa.-na-kommer-den-til-norge/

Google-søk 18.3 kl. 10.00

https://www.dagensmedisin.no/artikler/2020/03/16/ny-koronaanalyse-hastegodkjent-i-usa.-na-kommer-den-til-norge/


Conclusion Chest CT has a high sensitivity for diagnosis of COVID-19. Chest CT may be considered as a primary 
tool for the current COVID-19 detection in epidemic areas

For testing av pasienter finnes flere alternativer, e.g.

https://www.ncbi.nlm.nih.gov/pubmed/32101510


Testing i Norge

Dagsoversikter fra FHI

Testaktiviteten til og med 14. mars
Rapporterte prøver ved landets laboratorier fra utbruddets 
start: 13748 personer
Laboratoriene rapporterer antall gjennomførte tester i Norge 
hver tirsdag til referanselaboratoriet ved FHI. Det betyr at en 
gang i uken får man en oversikt over testaktiviteten i hele 
landet.

https://www.fhi.no/sv/smittsomme-sykdommer/corona/dags--og-ukerapporter/dags--og-ukerapporter-om-koronavirus/


Laboratorier som tester for SARS-CoV-2
I tillegg til referanselaboratoriet ved FHI utfører følgende 
laboratorier tester for SARS-CoV-2 (uten at det er behov for 
bekreftelse av negative resultater ved referanselaboratoriet):
AHUS
OUS-Ullevål
Sykehuset Østfold-Kalnes
Haukeland Universitetssykehus
Stavanger Universitetssjukehus
Molde sjukehus
St. Olavs Hospital
Beredskapslaboratoriet ved FHI
Sykehuset Vestfold
Fürst medisinsk laboratorium
Sørlandet Sykehus Kristiansand
Universitetssykehuset Nord-Norge
Sykehuset Innlandet Lillehammer
Unilabs Laboratoriemedisin
Førde Sentralsjukehus
Listen over laboratorier oppdateres fortløpende.
Flere laboratorier har satt opp analyse og er i prosess med 
validering, disse er ennå ikke forespurt eller er ikke klar til å stå på 
listen ennå.
Informasjon til mikrobiologiske laboratorier om diagnostikk av 
SARS-CoV-2

Folkehelseinstituttet er Nasjonalt referanselaboratorium
for koronavirus med alvorlig utbruddspotensiale. 

Laboratoriet har tilgjengelig analyse for påvisning av
Sarbeco betakoronavirus (E-gen analyse) og bekreftende
analyser spesifikt for SARS-CoV-2 (RdRp-gen analyse). 

Testingen som blir utført i Norge

https://www.fhi.no/nettpub/coronavirus/helsepersonell/testing-og-diagnostikk-for-nytt-koronavirus-coronavirus/
https://www.fhi.no/nettpub/coronavirus/helsepersonell/informasjon-til-mikrobiologiske-laboratorier/


Gitt at testene utført i Norge er kalibrerte
mot FHI  kan tallene mellom ulike landsdeler
sammenliknes. 

Imidlertid er det mer usikkerhet med å 
sammenlikne mellom ulike land pga

ulike test-metoder
ulike test-populasjoner

Norge (Kriteriene har endret seg over de siste ukene) per.  15.3. gjelder:
•Pasienter

•med akutt innsettende luftveisinfeksjoner
•i alle helsinstitusjoner med akutt luftveisinfeksjon

•Ansatte i helsetjenesten med pasientnært arbeid in l.v.infeksjoner
•Individer

•med akutt l.v.infeksjon som har vært i nærkontakt med smittet
• tilhørende en spesielt utsatt gruppe, selv med milde symptomer
•Akutt l.v.infeksjon med minst ett av sympt. Feber, hoste,kortpust





Hvor mange er egentlig blitt smittet ? 
• The total number of COVID-19 cases is not known by any research, 

governmental or reporting institution. There are several reasons why the 
total number is not known:

• Whilst for some the symptoms are very severe, for a large share of the 
population the symptoms are mild. In such cases, individuals may be 
unaware that they are infected with COVID-19, and therefore not examined 
and diagnosed by a physician.1,2

• The second reason that the confirmed cases are only a fraction of the total 
number is that many countries are struggling to test a large number of cases. 
Not every individual that ought to be tested is able to. 

1. Read JM, Bridgen JR, Cummings DA, Ho A, Jewell CP. Novel coronavirus 2019-nCoV: early estimation of epidemiological 
parameters and epidemic predictions. medRxiv. 2020;2020.01.23.20018549.
2. WHO (2020). Report of the WHO-China Joint Mission on Coronavirus Disease 2019 (COVID-19). Available online at: 
https://www.who.int/docs/default-source/coronaviruse/who-china-joint-mission-on-covid-19-final-report.pdf

https://ourworldindata.org/coronavirus
https://ourworldindata.org/coronavirus
https://www.medrxiv.org/content/10.1101/2020.01.23.20018549v2
https://www.who.int/docs/default-source/coronaviruse/who-china-joint-mission-on-covid-19-final-report.pdf








33% sensitivitet / 93% spesifisitet
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https://www.medcalc.org/calc/diagnostic_test.php

PPV: probability of those testing/screening positive actually having the condition
NPV: probability of those testing/screening negative NOT actually having the condition

https://www.medcalc.org/calc/diagnostic_test.php


COVID-19 globalt blir kontinuerlig monitorert av WHO
https://www.who.int/emergencies/diseases/novel-coronavirus-2019/situation-reports

https://www.who.int/emergencies/diseases/novel-coronavirus-2019/situation-reports


Insidens globalt
& i Norden

Obs - sannsynlig
ulike test-metoder &
ulike test-populasjoner



Eksponentiell vekst

Fasongen i en vekstkurve kan si noe om etiologi: 

Veksten i de fleste land ser ut til å ha fulgt et 
tilnærmet samme format, dvs eksponentielt



https://ourworldindata.org/coronavirus

Dersom den eksponentielle veksten kan bli
bremset, vil kurven få et annet forløp Noen land ser ut til å ha klart å bremse opp smitteoverføringen

(med mindre kriteriene for å bli testet har endret seg)

Fasongen i vekstkurven sier noe
om (mot-)tiltak har en effekt

https://ourworldindata.org/coronavirus


Hvor stor er andelen av smittede som kan antas å bli 
alvorlige syke ? / eller dø ?, i.e.,  Case Fatality Rate (CFR)
• Most current discussions of the mortality risk of COVID-19 refer to the case fatality 

rate (CFR). This is the metric we will focus on, but it is crucial to understand the 
caveats to this data, and how it differs from alternative measures.

• CFR is the share who died from the disease among individuals diagnosed with the 
disease. It is expressed as a percentage and used as a measure of disease severity.

CFR = total number of deaths from a disease 
the number of confirmed cases. 

One of the key challenges is that the number of confirmed cases is often smaller than 
the number of total cases. The trouble is that often many cases of a disease are never 
diagnosed. This could be because cases with mild symptoms are often not tested or 
because not everyone who is sick goes to a hospital where such cases could be 
diagnosed, or because testing facilities are limited.



COVID-19 Sykdomsbyrde, Kina



Dødsfall - kofaktorer



Dødsfall globalt https://ourworldindata.org/coronavirus



COVID-19 CFR i forhold til andre virus-pandemier



Oversikter 1/3:  WHO
GENERELT: https://www.who.int/emergencies/diseases/novel-coronavirus-2019

https://www.who.int/emergencies/diseases/novel-coronavirus-2019


https://gisanddata.maps.arcgis.com/apps/opsdashboard/index.html

https://gisanddata.maps.arcgis.com/apps/opsdashboard/index.html
https://gisanddata.maps.arcgis.com/apps/opsdashboard/index.html


https://healthmap.org/covid-19/

https://healthmap.org/covid-19/


https://www.ecdc.europa.eu/en/geographical-distribution-2019-ncov-cases

https://www.ecdc.europa.eu/en/geographical-distribution-2019-ncov-cases


https://www.worldometers.info/coronavirus/

ANDRE
•Novel coronavirus infection map
(University of Washington)
•COVID-19 surveillance dashboard
(University of Virginia)
•Coronavirus disease 2019 (COVID-19) in 
the US (CDC)
•COVID-19 coronavirus tracker (Kaiser 
Family Foundation)
•Coronavirus: the new disease Covid-19 
explained (South China Morning Post)
•Mapping the Wuhan coronavirus
outbreak (Esri StoryMaps)

https://www.worldometers.info/coronavirus/
https://hgis.uw.edu/virus/
http://nssac.bii.virginia.edu/covid-19/dashboard/
https://www.cdc.gov/coronavirus/2019-ncov/cases-in-us.html
https://www.kff.org/global-health-policy/fact-sheet/coronavirus-tracker/
https://multimedia.scmp.com/infographics/news/china/article/3047038/wuhan-virus/index.html?src=article-launcher
https://storymaps.arcgis.com/stories/4fdc0d03d3a34aa485de1fb0d2650ee0


*Adaptert fra:  https://www.theyucatantimes.com/2020/03/the-good-news-about-the-covid-19/

Til slutt - ti oppløftende nyheter om COVID-19*
1. Virus-identiteten er kjent
2. Man vet hvordan viruset kan identifiseres
3. Situasjonen i opprinnelseslandet (Kina) har forbedret seg
4. 80% av de som blir smittet har milde symptomer
5. De aller fleste pasientene blir friske
6. COVID-19 affiseres barn relativt sett i mindre grad enn andre virus
7. Viruset kan inaktiveres
8. Det finnes allerede mer enn 150 vitenskapelige artikler om COVID-19
9. Prototype vaksiner er allerede under utprøving
10. Det er ≥ 80 kliniske studier på gang for å teste ut antivirale intervensjoner

https://www.theyucatantimes.com/2020/03/the-good-news-about-the-covid-19/
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