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Telemedicine-Teletip

¢ Birbirinden uzak mekanlar arasinda, bilgi ve iletisizs

saglik hizmeti sunumu
Kirsal alan saglik kurumlari

* Kullanilan teknolojiler: Acik deniz gemileri
) 5 Kutup istasyonlar1
LG Askeri birlikler
* Gergek zamanlh Uzay istasyonu

Ambulans-hastane
Ev-hastane-medikal izleme merkezi

* Uzaktan kontrol

* Veri aligverisi buiyiik Ol¢lide internet ile yapilme




Teletip

Kaliteli saglik hizmeti uzak mesafelere ulastir Ozellikle kronik hastaliklar:

Diyabet
* Doktor ve hastanin ayni yerde bulunma zoj Hipertansiyon ve
kardiyolojik hastaliklar
* Hastalarin uzaktan takibi ile hastane masr, Psikiyatri

Koruyucu saglik hizmetleri
Yara bakimi

KOAH, Astim , Alerji
Post-op, pre-op takip
Bilgiye zamaninda ulasilabilir Riskli gebelikler

Tan1 ve tedavi stirecinde bolgesel farklilikl

Zaman tasarrufu saglanir




Teletip

2000’lerin basindan beri giindemde

COVID-19 pandemisiyle hem bilimsel literatiirde hem de pratikte popiilerligi
artti

[letisim altyapisi (Baglant1 teknolojilerine yonelik internet vb)
Hedefe yonelik yazilim (Kullanilacak cihazlarin uyumu ve iletisimi)

Egitimli insan guict




Ulkemizde Teletip

10 Subat 2022 PERSEMBE Resmi Gazete Say: 31746
YONETMELIK
Saghk Bakanhimdan;
UZAKTAN SAGLIE HIZMETLERININ SUNUMU
HAKEIND A YONETMELIK
Amac

MADDE 1 — (1) Bu Yonetmeligin amact. saghk hizmetmin mekandan ve cografyadan bagmsiz olarak ve gagdag
tibbi teknolojiye dayanilarak sunulmasma hizmet etmek tizere: uzaktan saghk hizmetinin kapsammna. uzaktan saghk
hizmeti sunacak saghk fesislerine izin verilmesine uzaktan saglik bilgl sisteminin gelistirilmesine. tescil edilmesine.
saglik tesislerinin bu kap samda denetlenmesme iliskin usul ve esaslan diizenlemektir

(26.03.2015 tarihli ve 38110330/010.04/644 saynlt Bakanlik Malkarn Cnay)

TELE SAGLIK SERVISI UY GULAMA USUL VE ESASLARI HAKKINDA YONERGE

eilk baglant1 1997
*PACS uygulamalar1 2000
*Ozel sektor uygulamalar1 2006

*Saglik Bakanlig Projesi 2008
eIstanbul Teleradyoloji Projesi 2009
* Askeri Teleradyoloji Projesi 2010
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Teletip-Dezavantajlar

Teknolojik aksakliklar

Teknik altyap: yetersizlikleri

Sunucu ve alicinin teknolojiye erisim imkanlari
Mevzuat boslugu (hukuki kaygilar)

Tibbi etik acisindan kaygilar

llgili alan ve uygulama amacina iliskin 6zgiil kanit eksigi




Teletip ve diyabetik ayak

* Teletip, diyabet tanili hastalarin yasadiklar: yerde vl i [
* Ayak sagligi durumlarinin izlenmesine »_ +- N
* Diyabetik ayak yarasi i¢in risk degerlendirmesi yapilmasina A /
 Tani, tedavi ve egitim amaciyla verilen bakimin etkinliginin N
belirlenmesine VR Cs |;ece|en /

* Hastanin kendi kendine ayak bakimi yapmasina olanak saglar L / ) o




Teletip ve teknolojik gelismeler

Diyabetik ayak {ilseri riskinin degerlendirilmesinde kullamilan uzaktan
izlenilebilen giyilebilir saglik teknolojileri:
Ayak sicakliginin izleyen sistemler

Plantar basina takip eden sistemler
Ayak goruntiileme araclari
Cep telefonu/video
Cevrimici destek uygulamalar:

Glukozun stirekli izlenmesi i¢in giyilebilir ya da implante edilebilen teknolojiler




Uzaktan izlenilebilen giyilebilir saglik teknolojileri

A. Smart Mat B. Smart Sox €. Smart Insoles
Foot Temperature (20 sec) Foot Temperature & Pressure Alerts for sustained foot pressure
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* N=129 with history of DFU N=33 Patients with DPN
® N=53 Non-acute DFU Validated with thermography and F-Scan * N=90 Patients with history of DFUs
= Everyday monitoring up to 34 weeks — e e = 18 months Follow-up
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*  71% reduction in Ulcer recurrence
= IRR=0.29,p=0.037

= 10DFUsinCG

*= 4DFUsinlIG

* Early Indicator of Ulcer recurrence
= 37:18 days early with 97% Accuracy

|

|

O [

st Mid Pout A - ‘
{

\

\

Plankar Thermal Response, Deg C

Tine, &



Telemedical home-monitoring of diabetic foot
disease using photographic foot imaging—-a
feasibility study

¢ Riskli hastalarda komplikasyonlar ile seyredebilecek diyabetik ayak yarasinin
erken tanisinda onemli

Abstract

We assessed the feasibility of using a photographic footimaging device (PFID) as a tele-monitoring tool
in the home environment of patients with diabetes who were at high risk of ulceration. Images of the
plantar foot were taken three times a week over a period of four maonths in the home of 22 high-risk
patients. The images were remotely assessed by a diabetic foot specialist. At the end of the study, 12% of
images were missing, mainly due to modem or server failures (68%), or non-adherence {171%).
referrals for diagnosed ulcers and 31 of 32 referrals for abundant callus resulted in treatment. gEEINE
related quality of life (EQ-50 wisual analogue scale), increased from 7.5 at baseline to 7.9 at end of
follow-up, but not significantly. kean scores on a visual analogue scale for different usability domains

I Telemed Telecare, 2012 Jan;18(1%:32-6. doi: 10.1258/tt.2011.110504,




A Randomized Controlled Trial Comparing

Teletlp-Etkinlik Telemedical and Standard Outpatient Monitoring of

Diabetic Foot Ulcers

Standart izlem ile teletip karsilastirildiginda

* Amputasyon ve iyilesme agisindan fark yok A. Efficacy
* Mortalite teletip grubunda ytiksek Ramussen et al. (2015)
RCT; N'= 401 Patients with DFUs
Dlllﬁg!lflhl! I

Results: One hundred ninety-three individuals were randomized to telemedical monitoring and 181 to

standard care, Demographics were similar in both groups, ENENEEES o= iiT 6l d sl .[.. rtional hazards
- - * No between group difference in primary
outcomes (healing and amputation).
* Higher mortality in the telemedicine group
(Unknown).

monitoring group (8.6

Diabetes Care, 2015 Sep;38(9)1723-9. doi: 10.2337/dc15-0332,

- —



The Effect of Telemedicine Follow-up Care on
Diabetes—Related Foot Ulcers: A Cluster-Randomized

Teletlp-Etkinlik Controlled Noninferiority Trial

¢ Diyabetik ayak tilseri takibinde teletip ve standart bakim arasinda iyilesme

zamani, mortalitede acisindan anlaml fark bulunmamas.

Results: Using mixed-effects regression analysis, we found that ThA was noninferior to SOC regarding
healing time {mean difference -0.43 months, 95% <1 -1.50, 0.65). When competing risk from death and
amputation were taken into account, there was no significant difference in healing time between the
groups (subhazard ratio 1.16, 95% CI 0.85, 1.59). The Th group had a significantly lower proportion of
amputations (mean difference -8.3%, 95% Cl -16.3%, -0.5%), and there were no significant differences in
the proportion of deaths, number of consultations, or patient satisfaction between groups, although the
direction of the effect estimates for these clinical outcomes favored the ThA group.

A ITEH G he results sugoest that use of ThA technology can be a relevant alternative and

supplement to usual care, at for patients with more superficial ulcers,

Diabetes Care, 2018 Jand1{11:96-103.




Efficacy of telemedicine applications in patients with
diabetic foot ulcers: A focus on mortality and major
amputation rates

Teletip-Etkinlik

¢ Diyabeti ayak konseyinin COVID-19 pandemisi doneminde teletip ile hasta

degerlendirmesi amputasyon ve mortalite acisindan fark yaratmamis

Abstract

Amputations related to diabetic foot ulcers (DFU) are associated with high morbidity and mortality
rates. Glycaemic control and close follow-up protocols are essential to prevent such ulcers.
Coronavirus disease (COVID) related restrictions and regulations might have a negative impact on
patients who are with DFU or candidates for DFU. We retrospectively analysed 126 cases that had DFU
underwent amputation surgery. Comparative analyses were done between cases that were admitted
before COVID restrictions (Group A) and cases admitted after COVID restrictions (Group B). Two
groups were homogenic demographically. IGGRYEE e Ts [gTyilok:Tol & [l =) (=l g Tl o T U=y We [ (o T s Ty
erms of mortality (p = 0.239) and amputation rates (p = 0.461). The number of emergent cases in the
pandemic period doubled the number in pre-pandemic period even though this finding was not

Seldde R W= d (NN . Fastly adapted consulting practice and follow-up protocols to
compensate for the problems created by COVID-related regulations seem to be effective in terms of Int Wound J. 2023 Dec;20(10):3955-3962.

mortality and amputation rates.



The Effect of Telemedicine Interventions on Patients
. with Diabetic Foot Ulcers: A Systematic Review and
Teletlp'Etklnhk Meta-Analysis of Randomized Controlled Trials

* 10 calisma, 1678 hasta
¢ Teletip ile amputasyon ve maliyette anlamli azalma

* Glukoz ve glukolize hemoglobin kontrolii daha iyi

Abstract

Objective: The meta-analysis was performed to evaluate the effectiveness of telemedicine Iy11e§me orani, mortalite ve
interventions on patients with diabetic foot ulcers (DFU). Approach: The authors conducted a
comprehensive search across eight databases. The aim was to identify randomized controlled trials
examining the effectiveness of telemedicine for patients with DFU. Methodological qualities of
included studies were assessed using Cochrane Handbaook for Systematic Reviews of Intervention.
Subsequently, a meta-analysis was conducted using RevMan 5.3 to synthesize the findings. Results:
Ten studies involving 1,678 patients with DFU were included in the meta-analysis. In comparison to

iyilesme zamani agisindan
anlaml farklilik yok

UERETCR (o B ETR N el e i« Vs ltele medicine interventions significantly reduced the amputation
rate (risk ratio = 0.64, 95% confidence interval [CI] = 0.44-0.92, p = 0.02), decreased costs (mean

difference [MD] = -4158.51, 95% Cl = -7304.69 to -1012.34, p = 0.01), better controlled fasting blood
glucose (MD = -0.89, 95% Cl = -1.43 to -0.36, p = 0.001), and achieved superior glycated hemoglobin Adv Wound Care (New Rochelle). 2024 Jul 10. doi: 10.1089/wound.2024.0030.
DN (IE VA R LT o e Ky R R O WM Vi) No significant differences were observed —— ————

between the telemedicine group and the face-to-face group in terms of healing rate, mortality, and

healing time. Innovations: Our study suggests that telemedicine is a viable strategy for managing



Teletip-Maliyet

ulcer patients

¢ Standart izlem ile teletip karsilagtirildiginda
* Teletip ile iyilesme zaman1 %41 azalmakta

* 2029 € tasarruf (Istatistiksel olarak anlamli bulunmamis)

Abstract

This study compared the cost-effectiveness of telemonitoring with standard monitoring for patients
with diabetic foot ulcers. The economic evaluation was nested within a pragmatic randomised
controlled trial. A total of 374 patients were randomised to either telemonitoring or standard
monitoring. Telemanitoring consisted of two tele-consultations in the patient's own home and one
consultation at the outpatient clinic; standard monitoring consisted of three outpatient clinic
consultations. Total healthcare costs were estimated over a 6-month period at individual patient level,
from a healthcare sector perspective. The bootstrap method was used to calculate the incremental
cost-effectiveness ratio, and one-way sensitivity analyses were performed. [EEulelaliceIglals Fole I SR =

ound to be €2039 less per patient compared to standard monitoring; however, this difference was

not statistically significant. Amputation rate was similar in the two groups JljEeslylo[ViSTe]y W]
telemonitoring service in this form had similar costs and effects as standard monitoring.

Cost-effectiveness of telemonitoring of diabetic foot

B. Cost

rcr N = 374 Patients with DFUs

* 41% reduction in time of healing.
= €2039 saving per patient but not statistically
significant.

Health Informatics J. 2018 Sep;24(3):245-258.




Teletip-Maliyet

Hospital stays and costs of telemedical monitoring
versus standard follow-up for diabetic foot ulcer: an
open-label randomised controlled study

Control group® (n = 90) Intervention group” (n = 90) Adjusted mean difference” Statistical significance
Primary outcome
Days spent in hospital (cumulated over 1 year) 13.4 71 63 p = 0.0458
(9.0-17.8) (Z5-115) (0.1-124)
Secondary outcomes (main)
Direct costs (€, cumulated over 1 year) 7185 3471 3714 p = 0.0120
(5144-9226) {1430-5517) [877-6600)
Healing rate (%) 52.4 621 -9.7 p = 01246
(413-617) (532-710) (-211t027) [p = 0.0025)"
Amputation rate (%) 15.6 12.4 32 p = 05356
(81-231) (6.2-19.5) {(-7.0 to 13.4) {p = 0.8637)
Secondary outcomes (others)
Mean duration of hospitalization (days) 41 (0.8) 33 (08) 08 p = 04947
25-58 17-5.0 -15to 32 {p = 03448}"
Number of DFU per patients 26 (03) 20(03) 058 p = 01543
2032 14-25 -02to 14 {p = 02344)"
Delay to first improvement (days) 77 21 na. p = 0.0002'
58-98 15-37 na
Delay to first aggravation (days) 213 =365 na. p = 00362
126-319 196-{n.a) na
Delay to healing (days) 98 85 na. p = 01031
70-149 49-113 na
Number of DFU follow-up visits® 42 (0.4) [20; 6.0] 6.7 (0.5) [3.0; 10.0] na. p < 0.001
Number of visits from expert nurse” na. 10.0 (0.6) [6.0; 14.0] na. na

*Data given s mean (SE. upper line) and 95% C1 {lower ling; except for IQR, see”) "ANCOVA mode (results confirmed with a GEE model, ses text). "GEE model “Statistical significance of the covariate

(ABI). "ANCOVA. 'Kaphn-Meia survival time analysis {0.75 survival probability, see text). SIQR, between sguare brackets. "Statistical significance evaluated with a Wilkcoxon test

Table 3: Trial outcomes for the ITT population.

Lancet Reg Health Eur. 2023 Jul 16:32:100686.



Teletip- Guvenilirlik

Remote assessment of diabetic foot ulcers using a

¢ Standart izlem ile teletip karsilagtirildiginda

* Teletip ile iyi degerlendirme yapilabilmekte
* Yaranin karekteristik ozellikleri ve debridman ihtiyac agisindan

degerlendirme zorluklar1 mevcut

Abstract

Telemedicine allows experts to assess patients in remote locations, enabling quality convenient, cost-
effective care. To help assess foot wounds remotely, we investigated the reliability of a novel optical
imaging system employing a three-dimensional camera and disposable optical marker. We first
examined inter- and intracperator measurement variability (correlation coefficient) of five clinicians
examining three different wounds. Then, to assess of the system’s ability to identify key clinically
relevant features, we had two clinicians evaluate 20 different wounds at two centers, recording
observations on a standardized form. Three other clinicians recorded their observations using only the
corresponding three-dimensional images. Using the in-person assessment as the criterion standard,
we assessed concordance of the remote with in-person assessments. Measurement variation of area
was 3.3% for intraoperator and 11.9% for intercperator; difference in clinician opinion about wound
[oTeltlpTs ETGMR o TeE Y[ RUE R T Overall agreement for remote vs. in-person assessments was good,

but was lowest on the subjective clinical assessments, e.g., value of debridement to improve healing.
Limitations of imaging included inability to show certain characteristics, e.g., moistness or exudation.

novel wound imaging system

C. Reliability

Bowiling et al. (2010)

IG i . CG

3Clinicians assessed 2 Clinicians assessed

= Good Agreement between assessments.

= But low agreement on need for
debridement.

* Difficult to evaluate wound characteristics
from images like moistness.

Wound Repair Regen. 2011 Jan-Feb;19(1):25-30.

linicians gave positive feedback on visual fidelity. This pilot study showed that a clinician viewing
only the three-dimensional images could accurately measure and assess a diabetic foot wound




Telemedicine and diabetic foot ulcer outcomes. A

Teletlp' Guvenﬂlrhk meta-analysis of controlled trials

* Teletip, standart bakim kadar etkili olabilir
* Daha faza hastanin dahil edildigi randomize kontrollii ¢calismalara ihtiyac var

Abstract

Telemedicine (TM) has been advanced as an effective approach to wound care management. In this
era of COVID-19 pandemic, it is paramount to assess the evidence behind the use of TM in treating
diabetic foot ulcers (DFU). This meta-analysis aims at evaluating the efficacy of TM versus face-to-face
attendance in managing DFU. In total, four controlled studies were included in the meta-analysis
comprising 3 randomized trials. The total pooled sample comprised 816 patients (816 ulcers): 337 in
TM group and 479 in the control group. The results were as follows: (a) healing rate OR was 1.35, in
favor of TM (p = 0.4), (b) time to heal with means of 73 £ 24.1 days and 83.5 = 28.4 days, for the TM
and control group, respectively (p = 0.35), c) the amputation rate OR was 0.48 (p = 0.007) in favor of
the TM group, d) the mortality rate OR was 1.66 (p = 0.2), and e) a trend for lesser cost than face-to-
E:To=Ne | (oI0 N (EN YR hile future research using large-sampled controlled studies is warranted, the
present meta-analysis demonstrated that treating DFU via TM could be at least as effective as to face- Foot (Edinb). 2022 Mar:50:101872.

CRELCERCHLERTCEIN times where clinic visits are reduced or not passible such as during this COVID-
19 pandemic and the likely-to-happen future outbreaks, TM could be a valuable alternative.




Sonug

Teletip, teknolojideki gelismelerin sayesinde diyabetik ayak tilserlerinin
takibinde iyi bir altenatif

Ozellikle pandemi déneminde, saglik kurulusuna ulagim zorlugu gibi
durumlarda olduk¢a yardimai

Uzaktan izlenilebilen giyilebilir saglik teknolojileriyle tilserin diger ozelliklerinin
de degerlendirilmesi daha yol gosterici

Internet erisimi, bilgisayar gibi teknik alt yapilar gereksinimleri mevcut




Tesekkiirler
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