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Pathological Mechanism of Taeyang Blood Retention Pattern Based on
Cases of Thrombosis in Patients with COVID-19 Infection
: A Literature Review
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COVID-19 infection heightens the risk of thromboembolism. To see the similarities between the COVID-19
infection and Taeyang blood retention pattern, we conducted a PubMed search using specific terms related to blood
circulation issues in the context of COVID-19, summarizing findings from 13 cases and 4 observational studies
involving actual patients. Patients with COVID-19 are at risk of blood coagulation due to factors such as viral-induced
cytokine storms, vascular endothelial dysfunction, reduced mobility in bedridden or isolated individuals, and resulting
constipation. Additionally, cytokine storms and severe inflammation can lead to delirium in COVID-19 patients. The
Taeyang blood retention pattern manifests as symptoms arising from delirium and an increased blood coagulation
tendency in patients with a robust immune response. According to the Sanghan theory, certain herbal treatments can
alleviate symptoms in patients with a tight lower abdomen who do not experience urinary issues. Studies show that
components like Persicae Semen and Rhei Redix et Rhizoma in these prescriptions enhance blood circulation and
reduce hypercoagulability. Additionally, these treatments aim to promote blood flow by relieving abdominal pressure
through facilitating bowel movements. The excessive inflammation and heightened blood coagulation tendency in

COVID-19 resemble the Taeyang blood retention pattern,

although they are caused by different pathogens.

Reinterpreting classical oriental medicine's principles in a modern context may enhance our understanding of
traditional East Asian Medicine and foster future developments.
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Table 1. Case reports, observational studies, and review articles from PubMed

Country of Authors'

No. Title Article Type Affiliation Journal Year

1 E;jpt)glophlebltls in a COVID-19 patient: Inflammation and hypercoagulable Case Report Spain Eur J Ophthalmol 2022

2 Recurrent upper extremity arterial thrombosis preceding a diagnosis of Case Report United States Ann Vasc Surg Brief Rep 2023
COVID-19 Innov

3 Improvement in Long-COVID Symptoms Using Acupuncture: A Case Study Case Report United States Med Acupunct 2022

4 Renal artery thrombosis in SARS-CoV-2 infection: a case report Case Report China BMC Nephrol 2022

5 COVID-19 in a Three-Year-Old Girl With Total Anomalous Pulmonary Case Report Saudi Arabia Cureus 2020
Venous Return: A Case Report
Isolated Great Saphenous Vein Thrombosis in a Patient With COVID-19

6 Infection: Case Report and Review of the Literature Case Report Qatar Cureus 2022

7 gc;);rrrlfl pressure hydrocephalus associated with COVID-19 infection: a case Case Report Brazil BMC Infect Dis 2022
Treatment of COVID-19-Related Olfactory Disorder Promoted by

8 Kakkontokasenkyushin'i: A Case Series Case Report Japan Tohoku ) Exp Med 2021
A case report of greater saphenous vein thrombosis in a patient with ) Trop Dis Travel Med

9 coronavirus (COVID-19) infection Case Report Australia Vaccines 2021
Acute Limb Ischemia Complicated by Heparin-Induced Thrombocytopenia .

10 in an Asymptomatic COVID-19 Patient Case Report United States Cureus 2021

1 Venous thrombosis and arteriosclerosis obliterans of Iower extremities in a Case Report China J Thromb Thrombolysis 2020
very severe patient with 2019 novel coronavirus disease: a case report

” Ovarian vein thromb05|s after coronavirus disease (COVID-19) mimicking Case Report Morocco J Thromb Thrombolysis 2021
acute abdomen: two case reports

13 Ovarian vein thro}mb05|s after coronavirus disease (COVID-19) infection in a Case Report Iran J Thromb Thrombolysis 2020
pregnant woman: case report

14 Acute Pulmonary Embolism in COVID-19: A Potential Connection between Observational Study France Biomedicines 2022
Venous Congestion and Thrombus Distribution

15 Impact of COVID-19 pneumonia on pulmonary vascular volume Observational Study Switzerland Front Med (Lausanne) 2023
Echocardiography phenotypes of right ventricular involvement in COVID-19

16 ARDS patients and ICU mortality: post-hoc (exploratory) analysis of Observational Study Australia Intensive Care Med 2023
repeated data from the ECHO-COVID study
High Prevalence of Pre-Existing Liver Abnormalities Identified Via Autopsies ) . ) h )

17 in COVID-19" Identification of a New Silent Risk Factor? Observational Study  United Kingdom Diagnostics (Basel) 2021

18 COVID-19 Infection: Viral Macro- and Micro-Vascular Coagulopathy and Review Greece J Cardiovasc Pharmacol 2021
Thromboembolism/Prophylactic and Therapeutic Management Ther

19 COVID-19, thromboembolic risk, and Virchow's triad: Lesson from the past Review United States Clin Cardiol 2020

20 Venous Thromboembolism among Critically Ill Children: A Narrative Review Review United States Semin Thromb Hemost 2021

21 Ovarian Vein Thrombosis: A Sequela of COVID-Associated Coagulopathy Review India Cureus 2023
A Literature Review of Pathophysiology, Clinical Manifestations, Medications

22 and Optimal Dosage, Outpatient, and Post-hospitalization Use of Review Greece Anatol J Cardiol 2023
Anticoagulation in COVID-19 Patients
Female reproductive health impacts of Long COVID and associated illnesses ’ . Do

23 including ME/CFS, POTS, and connective tissue disorders: a literature review Review United States Front Rehabil Sci 2023

24 Understanding and prevention of D-dimer elevation in coronavirus disease Review China Zhonghua Wei Zhong 2020

2019 in traditional Chinese medicine

Bing Ji Jiu Yi Xue

Search term: (("blood stasis") OR

("blood stagnation") OR

("blood retention”) OR ("venous congestion") OR

("pelvic congestion")) AND (COVID 19)
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Table 2. Vessels involved and underlying conditions illustrated in the case reports.

No. Vessels Involved underlying conditions

1 retinal veins, left eye 40-year-old white male; COVID-19 was the only factor of inflammation and coagulation alteration
. 44-year-old male; tested positive for COVID-19 late in his admission; no significant past medical

2 brachial artery history
) " 46-year-old male with long-COVID syndrome; Lung Qi and Yin Deficiency, Qi and Blood

3 blood stasis (nonspecific) Stagnation, and Spleen Qi Deficiency with Dampness

4 renal artery 62-year-old male; severe COVID-19 and type 2 diabetes

5 ulmonary veins 3-year-old girl; total anomalous pulmonary venous return (TAPVR), a rare congenital heart disease;

P vy COVID-19 positive
6 right great saphenous vein 30-year-old female; primigravida, 29 weeks of gestation, BMI of 30.48, with no past medical

7 venous congestion (nonspecific) and abnormal CSF flow
8  blood stasis (nonspecific) with dilated sublingual vein
9 right greater saphenous vein

10 right leg tibial arteries

history; surgical history of appendectomy around 20 years ago; COVID-19 infection
45-year-old male; history of bipolar disorder and type Il diabetes mellitus; COVID-19 infection

before initial presentation of neurologic symptoms

(1) 36-year-old female; (2) 18-year-old female; (3) 24-year-old female; (4) 44-year-old male; and (5)

24-year-old male

40-year-old male; no history of underlying diseases such as diabetes, heart disease, hypertension,

or cancer

49-year-old caucasian male with no significant past medical history; history of smoking one pack

per day for the last 30 years

1" deep vein thrombosis of left lower extremity, dorsalis 69-year-old male; COVID-19 and previous history of type Il diabetes mellitus, artrial fibrillation, and

pedis artery of left lower extremity
12 right ovarian vein

13 right ovarian vein

atherosclerosis

(1) 58-year-old female; history of hypertension, hyperlipidemia, type Il diabetes mellitus, and
coronary artery disease; (2) 32-year-old female; 3G3P; no significant medical or surgical history

26-year-old female; 8 weeks pregnant
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7] Wi2ol AZ4e A2 o9& 7hsAdol ol F97t Wast
. Zutno] Z9 & 370 9& dayW MZo

IF21}9 APz 02 03t o0& JANW FXNZO HQ FX

0o o

Lo

w 10
dz 4
= F
oX ™ 2 oX
L x0 12 o ox 12

)
o-_@.o_a.

8

2

A7t o, 583 @7 A&87(anorexia), 7% Z(nausea) &
AT, o]R% F=21H9 FEFe FANMAS JIL 3
7WA717] ©2o] ©]=Z AAY &3] (American College of
Cardiology)oll A+ Z2U19 ¢4 SEAEANA ZUIARMAEAS o
T2 9 AAE T TeFE A woF 34 EHFol oA
Bl gl WAstH A2 50l UiE A&, A X &(fluid
resuscitation), 12]31 0O]8& 3o} (unfractionated heparin)
A28 Eslo] HBEZWIZalAEX|7Hpartial thromboplastin
time) 7|0 vlsto] 2.0-2.5 %A 9ok Sof AxlE u
o). a8 =WASIS(arteriosclerosis), AMA ARk
(congenital heart disease), A2¥ Y k(type 2 diabetes) 59
717 Ago] A= B UE dget #Yo]l 7] o] 2ok AY
g AAZH WReT®, T3} the 7Sl g SROINE
§|u}d 8- = A & A S5 (heparin-induced thrombocytopenia, HIT)
o % WAWPAFH BFFOL AT Aol wueo] glof
Azol Fo7t Wage A,

HHE 124-6x04 L |y 5859 A2l 27, BB,
QA dgoz FHYL AYY P AYH A8 ANsHL 9
NG, Age £asvlge 2EA oz 39 91 4%
2 oAete dga £ae 2gstn I, qEe Fayr
Ul emoding HY 2EA F7lote Ao2 YEUYE N2 3%
T+ 2 FSIHEE dAsHe FoR Yo, emodin o7
oNE HE U 954 AfolEstel Ea Ztashs Ao Ukt
O w3t F(rat) RANN £AT GaEe YA &S UeRfol
Yo e EHstT B HAS et aIt Yol Haw
ub Qo). ol &S wstH, AEAAM EYY FE50)
L5719, A9E, AGE 59 AYE AAshe 7192 A
o7 FA 22 FAAF7] YFAS FAF 4 Ak

Zhang 2 YEYI FsrZ J|yrez AHAZWFZA ot
CAS719Y o 7|FE SAstglen, AU-Eed Qista
A (serine/threonine kinase, AKT1), Z%3A}QIX} (tumor

necrosis factor, TNF), £¢ oA 53 (tumor protein 53,

£ in

30,
ox

ol
-

rr

I‘-".EL

o
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TP53), 7FAMA]-3 (caspase-3, CASP3), 2 AEZAT-AET] 7187800, g 9 dAY A" Exe] EeF g2 2 39
Extolt gtd a4 2 (prostaglandin-endoperoxide synthase 2, 2 Hy| 52 o5 F21H9 IS SHAtoA] Mol S 31 HFF
PTGS2), o]AEZ71 58] 1 (estrogen receptor 1, ESRI1), 9l g 3771 Q1o g =gst 4 9lth TS, AlO]EFRQI EX
E|£71-6 (interleukin-6, IL-6), QJE|£71 1 H|E} (interleukin-1 it Ak g5 dr2e 329 Z4ES ERtolA dgar 722 Al
beta, IL-1B) 5 E337|%o] A4 mFo2 ABstPcH?. of 340z olod £ Aot ol FTHY, HIY FE5 B
23t A 50 28-S Foto =MLIG L 45 S IAlSt Aol E7HQl £Fo] dojd ez dF vh3o] FAR RN A
1, FYE A0, AExYFE Aolste ALz AT Tk @A dA Su FFo] FAEo e S AgeR
7<17<} 2 ZEAUGY. ¥, 329 ZFFoA= AKT1, TNF, E & Y2 Aot FeEAAML HYY FIF0) Histe £30]
CASP3, IL-6, IL-18 59 B2 XA o7t Uehd 5 93] U 9 2% A= L}E}L}Kl QO WA ofFu|7t TkstA I1FE
WX o, 53] ol2idt = =H Fojo J=It A2 & o] At FAIA qWZ F5HA st= =ASVIY, NFE, A
39 555 ¥ 37Hd €A A A B0l YIZo] A2 2 AHEE 4 Ao o}"“l} EAR3NE, AZE, NGl 354
AFE Botol & WA Y. 221H9 FEF 5= ¢ ol =9I, thgr2 oj2] Aox BN T FAsty BRI UH]
A AFET Tl ﬁl% 2z, HYY FF50 distoq 4% £ 9Alst: 7150l Aol A Aot EZ, =MEIE, AT
24 AAEE AL =3857Y BA FFEL SAME o g, AgEn #2 AYSE AHEcte B4R 8oz U
E Aol9] fAME REdE 4 A Aotk oM stol &t B U ¢S FAXNZoEHN R 452
E8s] ez £ 4 9 Aotk FZd= 12419 BEF
3. 495 595 oz Qg FUu|FEo wdte ¥ AFLEE MY ot F
FE 237x20M= “¥EF FANA AT Sl YEh: 2 32419 ZAF RN FUuBE HE x#fishe A,
2% Aol ¥l Fo] ot ol & ol 2" ool ¢ a2n g S5 sk AYE Z8she Aol A2U19 29
ol AY F/gol Ueh: ez, fiwo] H|E ddsite b 3 @R BUujAgEd] nRle dFo] #F F7t At TeFd
W Q38]3 &olsta, 1 —E—‘?igl Aol A5 A2 73$°ﬂ‘“ A Aoz AAEG
ggog odg Uzyed & Aot (FE, Ekﬁ , MEE ZEAer, 321419 ZAF0A H=F EF L Y 3u
M, FriARE, AREARM, E’A(%g FREfER, kﬁ}i%, HE R BEL HIY 55 |ARE ¢FeR YEg 4 o 32
% EENETZ) D oo FRFIN Ushi: 383% 4 119 2ezd ool WU BaF A9 AtH 55 WA
CRE) AUolA o Uehpr] dle @dor, ¥AE 1 AW AYEe
229 Z¥50z2 AF AlEstd EE 9 sodzoz s e otk thbtAlz, 3339 A9 1 ARV A
gy o= F7Ret 3o 4 Aot AlZ(microglia) &/ o] e AL ofyn, A HFol w2 ¥ FUAT LA ¢
37t LEU HY39 AEE AAX Y, L2119+ HTE AE AT > e FHoR UFohe Aol HYstta 2o &
02 o] QA Aof2 o]ojA 4 QIHe sHdo] HAIE o Ao 29 HYY FI54 29 ZAE52 5UF FLAo F
ol¢t g0 & AN £3P3 A RA Hat 219 FEF Agho] ofYzt:= HAPE ey, 1A §ojsto A A|A|sh= HERA
o2 QIgt JAA4F5(normal pressure hydrocephalus) @ 1 2 & dgNoz AsiHgo=zN stolsto] st oS FXIAF]
o G AxZls Asto] B F 142 FAL 2 AUk AY L, FE A o[22 ABA WHAA Uolg 2 YA Helet
Y552 FNUYSS(intracranial hypertension)2 UER}A] Azt
oA WAool A}, HWaiAtof, @ AF(urinary incontinence),
AX|A3L Fol et d4A FHlolt. g FoM= a2yt VAN =

o
Zd5oR st U= FEESF50l ASEHA 9 A4y
A Aol AL WYY (choroid plexus)o] Hfol2{A7} A

Agotol 17U5E YoslL, BT AYYE TTA AU 83
2 =4 55 Folg oprlstel Uerd & 9gg A
ARISS £3 A2l As} AR 7)5S AAAA S
o] B/ of7|&t 7HsA E3t RIA|SFPTHS).

W, AJolM FYA(RWE S YUY WRE FAo]
otk 32UH9 2459 F$ AT Uy Fuz ¥ =
gt HgtAZIthe A7 BEuEo] Q. Z21H9 ZEFos Qg
B &7 ¥ake vpolga 4@ 34717 Ald Hol: A &5

3

A% O FYOR oo™ £ glo] WYL Wi A
Yamamoto £0] 438519 W AAR 2 Ay, 329 74
35 FAME O t8ETAY 243 ¥ 713dY BddY
37t BuEo] gtk Ed, tjHoA 7]EZd Hddol 37t
sxte] A9 o] ugEPA 2IPol Ukl st
Chen 52 FI=ZU19 ZAdz S
A2U19 Zds B Fugsol A ge 2y gz,
) 32 xS Hlaste] T WA SuYFo) g
Streptococcus thermophilus £ 77] AJjojXE J

L
QU BEF AY A ANNAGY. T2HY FAF
oA AulAE Webt Aol nAE gl A ATE oA
A7t o AR Bolz, ¥3 AUUALE ATE Fito] zau
19 293 L o500 o AA-IE AAAL AT & 9o
2jet Azt

4 £

249 Z95S B S 3PS

2so] e},

4 Sl oz u
volas Zgoz U AfolEsll

of £Ee 20233dE ftietE BUSEAT AU o
5] ATLE]YL. This research was supported by the Daejeon
University fund (2023).
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