
POLSKIE ARCHIWUM MEDYCYNY WEWNĘTRZNEJ  2009; 119 (11)726

Acute ST‑segment elevation myocardial infarc‑
tion (STEMI) is caused by disruption of coro‑
nary artery plaque with exposure of substances 
that promote platelet activation, adhesion, and 
aggregation, thrombin generation, and throm‑
bus formation leading to an occluded epicardial 
infarct‑related artery (IRA).1 In addition to anti‑
platelet and anticoagulant therapy, patients pre‑
senting with persistent ST‑segment elevation 
should also receive timely reperfusion therapy, 
either pharmacologic or catheter‑based, in order 
to restore coronary flow, limit myocardial necro‑
sis and salvage jeopardized myocardium, and im‑
prove clinical outcomes.2‑4 Primary percutaneous 

coronary intervention (PCI) is an extremely ef‑
fective reperfusion treatment for STEMI and has 
been demonstrated to be superior to fibrinolytic 
therapy in reducing mortality when it can be per‑
formed rapidly.5 This has led to the recommenda‑
tion that primary PCI be the preferred reperfu‑
sion strategy employed whenever feasible,3,4 re‑
flected by a dramatic increase in the use of pri‑
mary PCI coincident with a significant decrease 
in the use of fibrinolysis in STEMI patients over 
the past decade in many parts of the world.6

Nevertheless, many STEMI patients present to 
hospitals that do not have the capability of per‑
forming PCI and often cannot undergo PCI within 
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Abstract

Primary percutaneous coronary intervention (PCI) has been demonstrated to be superior to fibrinolytic 
therapy in reducing mortality in ST‑segment elevation myocardial infarction (STEMI) when it can be 
performed rapidly. However, many STEMI patients present to hospitals without PCI capability and often 
cannot undergo PCI within the guideline‑recommended timelines; instead, they receive fibrinolysis 
as the initial reperfusion therapy. Several studies have explored the potential of combining the best 
of both therapies by performing PCI soon after fibrinolysis, including TRANSFER‑AMI (Trial of Routine 
Angioplasty and Stenting after Fibrinolysis to Enhance Reperfusion in Acute Myocardial Infarction). 
Patients (n = 1059) with anterior or high‑risk inferior STEMI presenting to non‑PCI centers within 
12 h of symptom onset treated with tenecteplase and other standard antithrombotic therapies were 
randomized to either a pharmacoinvasive strategy (urgent transfer, angiography and PCI when appropri‑
ate within 6 h) or standard treatment (including rescue PCI, or angiography and PCI when appropriate 
beyond 24 h). The composite primary endpoint of 30‑day death, reinfarction, recurrent ischemia, new 
or worsening heart failure, and cardiogenic shock occurred less frequently in the routine early PCI 
patients compared to the standard treatment patients (11.0% vs. 17.2%, P = 0.004). Based upon 
these findings, consistent with other studies, we believe that STEMI patients who cannot undergo 
timely primary PCI should receive prompt fibrinolysis followed by initiation of an immediate transfer 
to a PCI‑capable hospital without waiting to see whether reperfusion is successful.
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instead, they receive fibrinolysis as the initial rep‑
erfusion therapy.19,20

Between July 2004 and December 2007, we 
enrolled 1059 patients with STEMI presenting to 
42 non‑PCI centers within 12 h of symptom on‑
set treated with tenecteplase, the most commonly 
employed fibrinolytic agent in Canada. Inclusion 
criteria included either ≥2 mm ST‑segment ele‑
vation in 2 anterior leads or ≥1 mm ST‑segment 
elevation in 2 inferior leads. Patients with infe‑
rior ST‑segment elevation also required at least 
one of the following high‑risk characteristics: 
systolic blood pressure <100 mmHg, heart rate 
>100 beats/min, Killip class II–III, ≥2 mm of ST‑
-segment depression in the anterior leads, or 
≥1 mm of ST elevation in right‑sided lead V4 (V4R), 
indicative of right ventricular involvement. Key 
exclusion criteria included cardiogenic shock prior 
to randomization, PCI within the previous month, 
previous bypass surgery, or availability of prima‑
ry PCI with an anticipated door‑to‑balloon time 
of less than 60 min.

In addition to tenecteplase (received at a me‑
dian of 26 min from hospital presentation and 
a median of 114 min from symptom onset), all 
patients received acetylsalicylic acid and antico‑
agulant therapy (unfractionated heparin 60 U/kg 
bolus [maximum 4000 U] followed by 12 U/kg/h 
[1000 U/h maximum] adjusted to maintain an ac‑
tivated partial thromboplastin time of 1.5–2.0 
times control or enoxaparin 30 mg intravenous 
bolus followed by 1 mg/kg subcutaneously every 
12 h for age <75 years) in the emergency depart‑
ment. The protocol was amended in April 2005 
to strongly recommend concomitant treatment 
with clopidogrel at the time of fibrinolysis (initial 
dose 300 mg for age ≤75 years, 75 mg for age >75 
years). All other therapies were left to the discre‑
tion of the treating physician.

Patients randomized to the pharmacoinvasive 
strategy were then transferred urgently to a PCI 
center and underwent coronary angiography and 
PCI of the IRA within 6 h of fibrinolysis. PCI was 
performed for persistent occlusion or significant 
stenosis of the infarct‑related artery (≥70% steno‑
sis or 50–70% stenosis with thrombus, ulceration 
or spontaneous dissection). Patients randomized 
to standard treatment had a 12‑lead electrocardio‑
gram repeated 60 to 90 min after randomization; 
those with persistent ST elevation (<50% reso‑
lution of ST‑segment elevation) and chest pain, 
or hemodynamic instability, were transferred 
for rescue PCI. All other standard treatment pa‑
tients remained at their presenting hospital for 
at least 24 h, and cardiac catheterization was en‑
couraged beyond 24 h.

Coronary angiography and PCI were performed 
in 99% (median of 2.8 h post‑randomization) 
and 85% (median 3.2 h) of patients in the ear‑
ly PCI group. In contrast, 89% (median 32.5 h 
post‑randomization) and 67% (median 21.9 h) 
of standard treatment patients underwent an‑
giography and PCI; 35% of standard treatment 
patients required urgent angiography, most for 

the timelines recommended in the guidelines; in‑
stead, they receive fibrinolysis as the initial rep‑
erfusion therapy. Several studies have explored 
the potential of combining the best of both ther‑
apies by performing PCI soon after fibrinolysis.7 
While initial studies8,9 failed to demonstrate 
a clinical benefit with this strategy, more recent 
studies, performed in the era of coronary stent‑
ing and contemporary pharmacotherapy, have 
been more encouraging but have not been ade‑
quately powered to definitively establish the safe‑
ty and efficacy of this approach.10‑14 Interestingly, 
a meta‑analysis15 in the coronary artery stenting 
era comparing an early invasive strategy after fi‑
brynolysis to traditional, ischemia‑guided strat‑
egy suggested an impressive reduction in mor‑
tality (4.7% vs. 8.1%; odds ratio [OR] 0.55; 95% 
confidence intervals [CI] 0.34–0.90) and reinfarc‑
tion (4.5% vs. 8.1%; OR 0.53; 95% CI 0.33–0.86). 
These benefits were seen with numerically high‑
er but not statistically significant differences 
in the rates of stroke (1.1% vs. 0.8%; OR 1.31; 
95%  CI 0.42–4.10) or major bleeding (4.6% 
vs. 2.8%; OR 1.41; 95% CI 0.74–2.69). However, 
less than 80 deaths were observed in all 5 trials 
combined and the total sample size was limited 
to 1235 patients.

It is important to distinguish the above men‑
tioned early strategy of PCI following fibrinolysis 
with that of “facilitated” PCI – a planned, imme‑
diate PCI after an initial pharmacological regimen 
such as half- or full‑dose fibrinolysis, glycoprotein 
(GP) IIb/IIIa inhibitor, or the combination.3 De‑
spite the theoretical appeal of facilitated PCI, clin‑
ical trials have not borne out an advantage of this 
approach when compared to primary PCI alone; 
in fact, there is evidence that this approach may 
be harmful.16 It is also important to recognize 
that a routine early strategy of PCI differs from 
rescue PCI after unsuccessful fibrinolysis. Indeed, 
it is already well established that, in the setting 
of persistent ST‑segment elevation (<50% when 
compared to the presenting electrocardiogram) 
and/or hemodynamic compromise 60 to 90 min 
postlysis, an emergent transfer to a PCI‑capable 
hospital is the preferred approach.17

Thus, while the strategy of routine early PCI af‑
ter fibrinolysis appeared promising, the advisabil‑
ity of transferring STEMI patients to a PCI cen‑
ter immediately after fibrinolysis for routine early 
PCI remained unclear in 2004 after we complet‑
ed a small feasibility study18 and then embarked 
upon a randomized trial to compare a pharma‑
coinvasive strategy of transfer and PCI with‑
in 6 h after fibrinolysis with a strategy of ear‑
ly transfer and PCI only for failed fibrinolysis.19 
TRANSFER‑AMI (Trial of Routine Angioplasty 
and Stenting after Fibrinolysis to Enhance Rep‑
erfusion in Acute Myocardial Infarction) was un‑
dertaken with the understanding that the major‑
ity of Canadian STEMI patients present to hospi‑
tals that do not have the capability of perform‑
ing PCI and therefore cannot undergo PCI with‑
in the timelines recommended in the guidelines; 
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with early transfer only if indicated for rescue or 
clinical deterioration.

The optimal time window for early angiogra‑
phy and PCI where appropriate after fibrinoly‑
sis is uncertain. The 7 trials examining this ear‑
ly strategy had time intervals from fibrinolysis 
to PCI ranging from 2 to 17 h.10‑14,20,21 The in‑
creased hemorrhagic and ischemic complications 
that were observed in the facilitated vs. primary 
PCI trials16 suggest that PCI should not be per‑
formed very early (e.g., within the first 2 h af‑
ter fibrinolysis) in hemodynamically stable pa‑
tients with evidence of successful reperfusion 
after fibrinolysis. In contrast, the routine early 
PCI group in the TRANSFER‑AMI trial under‑
went PCI a median of 3.9 h (interquartile range 
3.1–4.9) after fibrinolysis and 98% of the PCI 
procedures were performed more than 2 h af‑
ter fibrinolysis. Preliminary, unpublished data 
from our TRANSFER‑AMI study20 suggest that 
the benefit of the early PCI strategy was already 
realized within that 6 h window and consistent 
within the first 24 h. Fibrinolysis increases both 
the early bleeding risk but also platelet activa‑
tion and aggregation. Thus, the appropriate tim‑
ing of stent implantation with concomitant use 
of adequate antiplatelet and anticoagulant ther‑
apy is critical in order that the presumed benefit 
of PCI in mitigating the risk of reinfarction and 
recurrent ischemia is not outweighed by the po‑
tential early hazard for bleeding and stent throm‑
bosis. Although a randomized trial actively com‑
paring time intervals would be the only definitive 
way to address this important question, this is 
unlikely to be undertaken; perhaps the best in‑
sights will come from a patient‑level analysis from 
of all the trials to date – stay tuned.

In summary, we believe that STEMI patients 
who cannot undergo timely primary PCI should 
receive prompt fibrinolysis followed by initia‑
tion of an immediate transfer to a PCI‑capable 
hospital without waiting to see whether reper‑
fusion is successful.

References

1  Boersma E, Mercado N, Poldermans D, et al. Acute myocardial infarc‑
tion. Lancet. 2003; 361: 847‑858.

2  Goodman SG, Menon V, Cannon CP, et al. Acute ST‑segment eleva‑
tion myocardial infarction: American College of Chest Physicians Evidence

‑Based Clinical Practice Guidelines (8th Edition). Chest. 2008; 133 (Sup‑
pl): 708S‑775S.

3  Antman EM, Hand M, Armstrong PW, et  al. 2007 Focused Update 
of  the ACC/AHA 2004 Guidelines for the Management of Patients With 
ST‑Elevation Myocardial Infarction: A  Report of  the  American College 
of Cardiology/American Heart Association Task Force on Practice Guide‑
lines: Developed in Collaboration With the Canadian Cardiovascular Society 
Endorsed by the American Academy of Family Physicians: 2007 Writing 
Group to Review New Evidence and Update the ACC/AHA 2004 Guidelines 
for the Management of Patients With ST‑Elevation Myocardial Infarction, 
Writing on Behalf of the 2004 Writing Committee. Circulation. 2008; 117: 
296‑329.

4  Van de Werf F, Bax J, Betriu A, et al. Management of acute myocardi‑
al infarction in patients presenting with persistent ST‑segment elevation: 
The Task Force on the management of ST‑segment elevation acute myo‑
cardial infarction of the European Society of Cardiology. Eur Heart J. 2008; 
29: 2909‑2945.

5  Keeley EC, Boura JA, Grines CL. Primary angioplasty versus intrave‑
nous thrombolytic therapy for acute myocardial infarction: a quantitative 
review of 23 randomised trials. Lancet. 2003; 361: 13‑20.

failed reperfusion postlysis or recurrent cardiac 
events (e.g., reinfarction, cardiogenic shock, re‑
current ischemia). Over 98% of the patients who 
underwent PCI had coronary stents implanted 
and 83% received a GP IIb/IIIa inhibitor. Apart 
from a greater use of clopidogrel within the first 
6 h (90% vs. 69%, P <0.001) and at discharge 
(90% vs. 81%, P <0.001) in the early PCI group, 
most likely due to a higher proportion of patients 
undergoing PCI with stenting, medical therapy 
was otherwise relatively similar.

The primary endpoint – a composite of 30‑day 
death, reinfarction, recurrent ischemia, new or 
worsening heart failure, and cardiogenic shock – 
occurred in 11% of routine early PCI patients and 
in 17.2% of standard treatment patients (rela‑
tive risk [RR] 0.64; 95% CI 0.47–0.87; P = 0.004). 
The study was not powered to evaluate the in‑
dividual components of the primary endpoint; 
however, there were numerically lower rates 
of reinfarction (3.4% vs. 5.8%; RR 0.57; 95% CI 
0.33–1.04; P = 0.06), and significantly lower rates 
of recurrent ischemia (0.2% vs. 2.1%; RR 0.09; 
95% CI 0.01–0.68; P = 0.003) and new or wors‑
ening congestive heart failure (3.0% vs. 5.6%; 
RR 0.54; 95%  CI 0.30–0.98; P = 0.04) with 
the routine early PCI strategy. Six‑month rates 
of death and reinfarction did not differ between 
the 2 groups (8.9% vs. 10.6%; RR 0.83; 95% CI 
0.55–1.25; P = 0.36). Mortality rates at 30 days 
(4.5% vs. 3.4%, P = 0.39) and 6 months (98.1% fol‑
low‑up; 5.7% vs. 4.5%, P = 0.39) were not signifi‑
cantly different and the numeric excess in the ear‑
ly PCI group (6 at 30 days and 7 at 6 months) 
was likely due to an imbalance at randomization 
in patients in Killip class IV (despite the fact that 
cardiogenic shock was supposed to be an exclu‑
sion criterion) associated with 5 excess deaths 
in the early PCI group.

During transfer, only 2.4% of the early PCI and 
3% of the standard patients had complications, 
most commonly hypotension. There were more 
mild GUSTO (Global Utilization of Streptokinase 
and Tissue Plasminogen Activator for Occluded 
Coronary Arteries) bleeding events with the phar‑
macoinvasive strategy (13% vs. 9%, P = 0.04) but 
there were no significant differences in the rates 
of TIMI (Thrombolysis in Myocardial Infarction) 
major or minor bleeding, GUSTO moderate or se‑
vere bleeding, transfusions or intracranial hemor
rhage.

Thus, for high‑risk STEMI patients receiving 
fibrinolysis at non‑PCI centers, urgent transfer 
and PCI within 6 h was associated with signif‑
icantly less ischemic complications and no ex‑
cess in major bleeding. These results are consis‑
tent with those of previous trials,10‑14 and a more 
recently published study21 of patients (n = 266) 
with acute STEMI living in rural areas with more 
than 90 min transfer delays to PCI treated with 
tenecteplase, aspirin, enoxaparin, and clopidogrel 
and randomized to immediate transfer for PCI or 
to standard management in the local hospitals 



REVIEW ARTICLE  Drip‑and‑ship for acute ST‑segment myocardial infarction 729

6  Eagle KA, Nallamothu BK, Mehta RH, et al. Trends in acute reperfu‑
sion therapy for ST‑segment elevation myocardial infarction from 1999 to 
2006: we are getting better but we have got a long way to go. Eur Heart 
J. 2008; 29: 609‑617.

7  Verheugt FW. Routine angioplasty after fibrinolysis – how early should 
“early” be? N Engl J Med. 2009; 360: 2779‑2781.

8  Simoons ML, Betriu A, Col J, et al. Thrombolysis with tissue plasmino‑
gen activator in acute myocardial infarction: no additional benefit from im‑
mediate percutaneous coronary angioplasty. Lancet. 1988; 1: 197‑203.

9  The TIMI Study Group. Comparison of invasive and conservative strate‑
gies after treatment with intravenous tissue plasminogen activator in acute 
myocardial infarction. N Engl J Med. 1989; 320: 618‑627.

10  Scheller B, Hennen B, Hammer B, et al. Beneficial effects of immedi‑
ate stenting after thrombolysis in acute myocardial infarction. J Am Coll 
Cardiol. 2003; 42: 634‑641.

11  Fernandez‑Aviles F, Alonso JJ, Castro‑Beiras A, et al. Routine invasive 
strategy within 24 hours of thrombolysis versus ischaemia‑guided conser‑
vative approach for acute myocardial infarction with ST‑segment elevation 
(GRACIA‑1): a randomised controlled trial. Lancet. 2009; 364: 1045‑1053.

12  Le May MR, Wells GA, Labinaz M, et al. Combined angioplasty and 
pharmacological intervention versus thrombolysis alone in acute myocardi‑
al infarction (CAPITAL AMI Study). J Am Coll Cardiol. 2005; 46: 417‑424.

13  Armstrong PW, WEST Steering Committee. A  comparison 
of pharmacologic therapy with/without timely coronary intervention vs pri‑
mary percutaneous intervention early after ST‑elevation myocardial infarc‑
tion: the WEST (Which Early ST‑elevation myocardial infarction Therapy) 
study. Eur Heart J. 2006; 27: 1530‑1538.

14  Di Mario C, Dudek D, Piscione F, et al. Immediate angioplasty versus 
standard therapy with rescue angioplasty after thrombolysis in the Com‑
bined Abciximab REteplase Stent Study in Acute Myocardial Infarction 
(CARESS‑in‑AMI): an  open, prospective, randomised, multicentre trial. 
Lancet. 2008; 371: 559‑568.

15  Wijeysundera HC, You JJ, Nallamothu BK, et al. An early invasive 
strategy versus ischemia‑guided management after fibrinolytic therapy for 
ST‑segment elevation myocardial infarction: a meta‑analysis of contempo‑
rary randomized controlled trials. Am Heart J. 2008; 156: 564‑572.e1‑2.

16  Keeley EC, Boura JA, Grines CL. Comparison of primary and facilitated 
percutaneous coronary interventions for ST‑elevation myocardial infarction: 
quantitative review of randomised trials. Lancet. 2006; 367: 579‑588.

17  Wijeysundera HC, Vijayaraghavan R, Nallamothu BK, et al. Rescue an‑
gioplasty or repeat fibrinolysis after failed fibrinolytic therapy for ST‑seg‑
ment myocardial infarction: a meta‑analysis of randomized trials. J Am Coll 
Cardiol. 2007; 49: 422‑30.

18  Cantor WJ, Burnstein J, Choi R, et al. Transfer for urgent percutane‑
ous coronary intervention early after thrombolysis for ST‑elevation myocar‑
dial infarction: tThe TRANSFER‑AMI pilot feasibility study. Can J Cardiol. 
2006; 22: 1121‑1126.

19  Cantor WJ, Fitchett D, Borgundvaag B, et al. Rationale and design 
of the Trial of Routine ANgioplasty and Stenting After Fibrinolysis to En‑
hance Reperfusion in Acute Myocardial Infarction (TRANSFER‑AMI). Am 
Heart J. 2008; 155: 19‑25.

20  Cantor WJ, Fitchett D, Borgundvaag B, et al. Routine early angioplasty 
after fibrinolysis for acute myocardial infarction. N Engl J Med. 2009; 360: 
2705‑2718.

21  Bohmer E, Hoffmann P, Abdelnoor M, et al. Efficacy and safety of im‑
mediate angioplasty versus ischemia‑guided management after thrombol‑
ysis in acute myocardial infarction in areas with very long transfer distanc‑
es: results of the NORDISTEMI (NORwegian study on DIstrict treatment 
of ST‑Elevation Myocardial Infarction). 2009 Sep 4. [Epub ahead of print].



POLSKIE ARCHIWUM MEDYCYNY WEWNĘTRZNEJ  2009; 119 (11)730

ARTYKUŁ POGLĄDOWY

Metoda „drip‑and‑ship” w ostrym  
zawale serca z uniesieniem odcinka ST
Strategia farmakoinwazyjna dla chorych leczonych fibrynolitycznie

Shaun G. Goodman1,2,4, Warren J. Cantor3,4

1  Terrence Donnelly Heart Centre, Division of Cardiology, St. Michael’s Hospital, Toronto, Ontario, Kanada
2  Canadian Heart Research Centre, Toronto, Ontario, Kanada
3  Southlake Regional Health Centre, Newmarket, Ontario, Kanada
4  University of Toronto, Toronto, Kanada

Adres do korespondencji:
Shaun G. Goodman, MD, Division 
of Cardiology, St. Michael’s Hospital, 
30 Bond Street, Toronto, ON, Kanada 
M5B 1W8, tel.: +1‑416‑864‑57‑22, 
fax: +1‑416‑864‑54‑07, e‑mail: 
goodmans@smh.toronto.on.ca
Praca wpłynęła: 01.10.2009.
Przyjęta do druku: 06.10.2009.
Zgłoszono konflikt interesów: 
S.G. Goodman i W.J. Cantor 
otrzymali granty oraz honoraria 
za konsultacje i wykłady 
od firm Roche (tenekteplaza), 
Sanofi Aventis (enoksaparyna, 
klopidogrel), Bristol Myers Squibb 
(klopidogrel), Eli Lilly (abcyksymab), 
i Schering (eptifibatyd).
Pol Arch Med Wewn. 2009; 
119 (11): 726-730
Copyright by Medycyna Praktyczna, 
Kraków 2009

Streszczenie

Wykazano, że pierwotna przezskórna interwencja wieńcowa (percutaneous coronary intervention – 
PCI) w zawale serca z uniesieniem odcinka ST (ST‑segment elevation myocardial infarction – STEMI) 
ma przewagę w zmniejszaniu śmiertelności nad leczeniem fibrynolitycznym, jeśli tylko można prze‑
prowadzić zabieg odpowiednio szybko. Niemniej jednak wielu chorych ze STEMI trafia do szpitali 
niewykonujących PCI i często nie można u nich wykonać zabiegu w ramach czasowych zalecanych 
w wytycznych postępowania; chorzy ci otrzymują leczenie fibrynolityczne jako pierwsze leczenie 
reperfuzyjne. W kilku badaniach, na przykła ANSFER‑AMI (Trial of Routine Angioplasty and Stenting 
after Fibrynolysis to Enhance Reperfusion in Acute Myocardial Infarction), analizowano możliwość 
optymalnego połączenia obu terapii poprzez wykonanie PCI tuż po fibrynolizie. Chorych (n = 1059) 
ze STEMI ściany przedniej lub ze STEMI ściany dolnej z cechami dużego ryzyka, przybywających w ciągu 
12 godzin od wystąpienia objawów do ośrodków niewykonujących PCI i otrzymujących tenekteplazę 
oraz inne standardowe leki przeciwzakrzepowe, przydzielano losowo do strategii farmakoinwazyjnej 
(pilny transport, angiografia i w razie wskazań PCI w ciągu 6 godzin) lub leczenia standardowego 
(obejmującego PCI ratunkową lub angiografię i w razie wskazań PCI po upływie 24 godzin). Złożony 
punkt końcowy w ciągu 30 dni: zgon, ponowny zawał serca, nawracające niedokrwienie mięśnia 
sercowego, wystąpienie lub nasilenie niewydolności serca i wstrząs kardiogenny, wystąpił rzadziej 
u chorych z grupy rutynowej wczesnej PCI, w porównaniu do chorych leczonych standardowo (11% 
vs 17,2%, P = 0,004). W oparciu o te wyniki – zbieżne z innymi badaniami – wyrażamy przekonanie, 
że chorzy ze STEMI, u których nie można w wymaganym czasie wykonać pierwotnej PCI, powinni 
bezzwłocznie otrzymać leczenie fibrynolityczne, a następnie zostać bezpośrednio przekazani do ośrodka 
wykonującego PCI, bez oczekiwania na ocenę skuteczności reperfuzji.
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