The analyses of export trends for cephalosporins raw materials of 7-ACA series

2004 was truly a bad year for many intermediates of antibiotics raw materials. Yet, 7-ACA (7-Aminocephalosporanic acid) was an envied star. It was warmly pursued throughout 2004. Meanwhile, it’s family series including ceftriaxone, cefoperazone and cefotaxime were also extensively welcomed.

During 2004, China produced 7-ACA up to 1246.34 tons; the import volume was 235.16 tons and export volume was 105.47 tons. It was conversed that the total consumption of domestic synthesis downstream products reached 1376 tons. In contrast to the consumption of 1376.51 tons in 2003, there was no striking difference between 2004 and previous years. Where did 7-ACA go?
Diagram 5   Comparison of domestic output, import volume and export volume of 7-ACA between 2003 and 2004     (unit: ton)

	　
	Domestic output
	Import volume
	Export volume 
	Consumption

	2004
	1,246.34
	235.16
	105.47
	1,376.03

	2003
	1,159.00
	351.41
	133.9
	1,376.51

	change
	87.34
	-116.26
	-28.43
	-0.49

	change rate
	7.54%
	-33.08%
	-21.24%
	-0.04%


It was certain that qusum would be a king 

The demands for 7-ACA were principally determined by the market sales scale of downstream products. In terms of developing trend, ceftriaxone and cefazolin were two mainstream products of 7-ACA. Therefore, the market change in these two products directly affected the change in production-sales relations of 7-ACA. After dosage conversion, the result showed that the use of 7-ACA for making certriaxone accounted for 47.7% of the total consumption of 7-ACA. Obviously, ceftriaxone had become the biggest consumer of cephalosporins raw materials of 7-ACA series, followed by cefazolin.

Digram 6    Occupancy rate of 7-ACA series cephalosporins main antibiotics in intermediate
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	1999
	2000
	2001
	2002
	2003
	2004

	Other
	14.77%
	23.32%
	20.6%
	31.36%
	28.13%
	14.56%

	Ceftriaxone
	2.36%
	9.27%
	17.61%
	23.21%
	30.03%
	47.73%

	Cefazolin
	82.87%
	67.41%
	61.8%
	45.43%
	41.85%
	37.7%


There were many reasons for ceftriaxone to develop rapidly. Apart from the advantages of ceftriaxone’s operating profits and its clinical role, there were other direct factors, such as the Chinese government lowered the retail prices of ceftriaxone. The highest retail prices of ceftriaxone (1g) manufactured domestically for injection dropped from US$5.12 to US$2.56/piece. In terms of the daily clinical use of ceftriaxone, ceftriaxone could be employed once a day. The dosage was around 1 – 2g each time, and then the highest spending of drug use was approximately US$2.56 – 5.12 per day. In contrast, cefazolin sodium needed to be used four times a day and 0.25 – 0.5g each time, which amounted to US$2.56 every day. The daily spending of using ceftriaxone was close to that of using cefazolin or even lower, which was widely welcomed by patients as well as doctors. Thus, price-cutting was a real engine to push the demands for ceftriaxone up. In 2004, the yield of ceftriaxone raw materials was 952.42 tons, which had been increased by 59.14% as against the yield of 598.48 tons in 2003. Ceftriaxone genuinely became a popular product that ordinary people can afford.

7-ACA family was prospering and the third-generation cephalosporins were playing a leading role in hospitals    

Not only ceftriaxone boosted morale, but cefotaxime, cefazolin sodium, cefoperazone sodium, cefoperazone sulbactam, ceftazidime, cefuroxime, etc were also the direct contributors of the family. Except that the output of cefazolin sodium fell compared with that for last year, other products increased dramatically. The output of ceftazidime and andcefoperazone sodiume (including cefoperazone sulbactam) rose by 213% and 104% respectively as against that for last year. 

Diagram 7   Same ratio growth rate of sevesal kinds of main cephalosporins anbiotics raw materials for 2004

	Product
	　
	Same ratio growth rate

	Cefazolin sodium 
	
	-9.81%

	Ceftriaxone
	
	59.14%

	cefotaxime
	
	14.42%

	andcefoperazone sodiume 
	
	104.30%

	(including cefoperazone sulbactam)
	
	

	Ceftazidime 
	
	213.05%

	Cefuroxime
	　
	5.85%


Most 7-ACA-nucleus series antibiotics were used by injection and mainly sold to hospitals. It could be seen from the consumption of raw materials that the growth of antibiotics adopted in hospitals in 2004 was evident, which reflected that the third-generation cephalosporins had already been the main medicine.

7-ACA reduced in both export and import

Although China had realised great capability of manufacturing 7-ACA domestically, the strong demands still required an even bigger capacity as a result of acute shortage since the beginning of 2005. It was at that moment, the foreign suppliers Biochemic reduced the sales volume of 7-ACA, and switched its prime target market from China to Europe. South Korea-based firms Chong Kun Dang Corp and CJ were forced to switch their original production lines for 7-ACA to manufacturing 7-ACA’s downstream products, and decreased their exports to China, and only Italy (including Spain) remained its normal supply to the joint venture — Qilu Antibiotics Pharmaceutical Co., Ltd located in China, which led to the entire import volume of 7-ACA falling by 33%. The Japanese company Fujisawa then entered Chinese market, starting to sell 7-ACA. Its annual sales volume reached 18.5 tons. Not lots of 7-ACA products were exported to China prior to that moment.

In 2004, the chief reason for reduced the export volume of 7-ACA was the market price. The price of 7-ACA exported to China was only US$65 – 70/kg and US$64/kg at lowest, which was not accepted by foreign manufacturers. Hence, these foreign suppliers either changed their target markets, or switched their original production lines for 7-ACA to making higher value-added downstream products. Another cause was that demands for 7-ACA were growing in global markets in 2004, mainly the demands for the third-generation cephalosporins, including ceftriaxone, ceforperazone and cefotaxime. Although we had not received the data concerned, we could see the trend of increasing export volume of these three productions mentioned above from the diagram below.

Diagram 8   Decrease rate of import 7-ACA for different nations in 2004  (unit: kg)

	Import country
	Import in 2003
	Import in 2004
	Change rate

	Austria
	50,000
	39,550
	-20.90%

	Germany
	41,675
	18,000
	-56.81%

	North Kroea
	239,525
	97,736
	-59.20%

	All
	351,363
	235,156
	-33.07%


In 2004, China’s export of 7-ACA dropped by 21% with the decrease in the import of 7-ACA. This was very much related to the strongly growing domestic demands, which consequently reduced the export volume. Meanwhile, it was seen that China’s 7-ACA corporations should maintain a solid position in the global market at all times, which was an international strategy for all Chinese 7-ACA enterprises, and never miss the opportunity for export, no matter how intense the market competition would be. The good news was that our two bigger 7-ACA manufacturers — Shi Jia Zhuang Pharma Group Hebei Zhongrun Pharmaceutical Co., Ltd and Fujian Fukang Pharmaceutical Co., Ltd were rather successful in entering the world market. They were both awarded America FDA raw material DMF Document in 2002 and 2004 respectively, which opened the door for China’s 7-ACA corporations to occupy the global market.

7-ACA new faces would accelerate their development soon 

There were four corporations that could be able to manufacture 7-ACA on a large scale in China, namely Shi Jia Zhuang Pharm Group Hebei Zhongrun Pharmaceutical Co., Ltd, Fujian Fukang Pharmaceutical Co., Ltd, Shandong Lukang Pharmaceutical Group Co., Ltd and Harbin Pharmaceutical Group Co., Ltd. Apart from these four corporations, Shanxi Wei Qide Pharmaceutical Co., Ltd, which had a capacity of 400 tons annually, started to manufacture 7-ACA from August 2004, and then sold its products worldwide in the following month. From the fourth quarter of 2004, 7-ACA produced by Shanxi Wei Qida Pharma Co., Ltd were made available on the world market, and Shanxi Wei Qida Pharma Co., Ltd had exported over six tons so far. Another Chinese enterprise engaged in the production of cephalosporins raw material and intermediates — Shangdon Heze Huiying Group Co., Ltd had already started to produce 7-ACA on a trial basis at the end of 2004. This corporation had an annual capacity of 300 tons. The availability of these two corporations’ 7-ACA products on markets meant that the times for a handful of enterprises monopolising 7-ACA would be changed soon; in the meanwhile, the pressure under the acute shortage of 7-ACA would be eased as well.

Diagram 9   Output share of Chinese corporations manufacturing 7-ACA for 2004
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	Enterprise
	Output share

	Shi Jia Zhuang Pharm Group Hebei Zhongrun Pharmaceutical Co., Ltd
	65.74%

	Fujian Fukang Pharmaceutical Co., Ltd
	7.44%

	Shandong Lukang Pharmaceutical Group Co., Ltd
	11.66%

	Harbin Pharmaceutical Group Co., Ltd
	13.39%

	Shanxi Wei Qide Pharmaceutical Co., Ltd
	1.61%

	Zhejiang Hisun Pharmaceutical Co,.Ltd
	0.16%


The prospects for 7-ACA would be bright 

In 2005, 7-ACAmarket faced three increments. One came from the demands for downstream products. According to the long-term analyses conducted by healthoo.com, domestic demands for ceftriaxone, cefotaxime and cefoperazone would still increase. The other was from the suppliers of 7-ACA. In accordance with the latest statistics, the total capacity of all China’s 7-ACA manufacturers was in excess of 2200 tows per year. Supplies would surely exceed demands on condition that all corporations manufactured 7-ACA at full capacity. So export would constitute the third increment once the domestic demands for 7-ACA were met. In light of the survey by healthyoo.com, except Hebei Zhongrun Pharmaceutical Co., Ltd, those China’s 7-ACA manufacturers mentioned above, all had their own channels to export 7-ACA including Shangdon Heze Huiying Group Co., Ltd, which was to be listed on the Chinese stock marker shortly afterwards.

As to the price, which was the most sensitive variable, 7-ACA was generally quoted at US$102.5 – 109/kg in 2004. The pressure to push the price down would be inevitable for three reasons in 2005. One was because the product profits rose with the benefit of development in technology; the other was because the capacity exceeded the demands, which subsequently broke the prior market balance; the third was because the scale of purchasing downstream products became bigger with the increasing demands for 7-ACA, which reduced the unit costs. Moreover, the stress to lower prices could also come from knocking prices down or playing suppliers off against one another on the part of buyers. But to what extend would 7-ACA manufacturers bring the price down? There should be a reasonable price standard in place, as dozens of Chinese corporations had been through too many tough price wars, which typically resulted in a lose-lose situation. In fact, 7-ACA should have been able to coordinate the relations between marker supply and demand by themselves — all Chinese 7-ACA manufacturers had different export channels to be further exploited as well as their own downstream products to absorb 7-ACA products. It was firmly believed that 2005 would still be a spring for 7-ACA.

The export and import structure of 7-ACA series raw materials 

The entire import volume of cephalosporin raw material intermediate was 1966 tons, which accounted for 77.4% of antibiotics raw materal intermediate. The total amount of import cephalosporin raw material intermediate was US$181633 million, which accounted for 72.84% of import antibiotics. Cephalosporin raw material intermediate was the biggest one among all kinds of import antibiotics; but when taking a close look, you would find that cephalosporin intermediate formed an absolute majority in all import products, a quite big part of which was purchased directly by joint ventures. 

Diagram 10   Distribution Structure of import cephalosporin raw materials for 2004

	Product
	　
	Quantity (kg)
	Share
	　
	Amount ($)
	Share

	7-ADCA
	
	1,150,705
	58.54%
	
	51,089,056
	28.13%

	Cephalosporins C
	
	261,637
	13.31%
	
	10,568,501
	5.82%

	7-ACA
	
	235,157
	11.96%
	
	20,257,149
	11.15%

	Cephalexin sodium 
	
	139,075
	7.08%
	
	5,737,150
	3.16%

	Cefazolin acid 
	
	45,750
	2.33%
	
	4,280,601
	2.36%

	Cefaclor 
	
	32,811
	1.67%
	
	14,761,540
	8.13%

	Cefuroxime 
	
	13,960
	0.71%
	
	5,329,295
	2.93%

	Other cephalosporin intermediate 
	12,297
	0.63%
	
	1,486,164
	0.82%

	Ester of cefuroxime sodium 
	
	9,180
	0.47%
	
	2,930,135
	1.61%

	Cefoperazone
	
	7,149
	0.36%
	
	18,883,482
	10.40%

	Ceftezole sodium 
	
	7,015
	0.36%
	
	2,460,800
	1.35%

	Cefazolin sodium 
	
	6,109
	0.31%
	
	1,110,493
	0.61%

	窗体顶部

Ceftizoxime
	
	5,931
	0.30%
	
	7,823,456
	4.31%

	窗体顶部

Ceftazidime
	
	5,685
	0.29%
	
	1,849,200
	1.02%

	窗体顶部

Ceftriaxone
	
	5,290
	0.27%
	
	11,649,792
	6.41%

	窗体顶部

Cefadroxil
	
	4,700
	0.24%
	
	211,050
	0.12%

	窗体顶部

Cephalexin
	
	4,200
	0.21%
	
	168,000
	0.09%

	Cefradine
	
	3,025
	0.15%
	
	195,303
	0.11%

	窗体顶部

Cefepime
	
	2,488
	0.13%
	
	6,297,301
	3.47%

	Other Cefazolin 
	
	2,324
	0.12%
	
	637,742
	0.35%

	Cefixime
	
	2,293
	0.12%
	
	1,460,595
	0.80%

	窗体顶部

Cefotaxime
	
	2,032
	0.10%
	
	2,178,191
	1.20%

	窗体顶部

Cefoxitin sodium
	
	1,745
	0.09%
	
	2,440,876
	1.34%

	Cefepime/L – Arg
	
	1,524
	0.08%
	
	4,598,095
	2.53%

	窗体顶部

Cefuroxime
	
	1,500
	0.08%
	
	452,379
	0.25%

	窗体顶部

Cefoperazone sodium
	
	696
	0.04%
	
	1,871,963
	1.03%

	窗体顶部

Cefpodoxime proxetil
	
	655
	0.03%
	
	372,575
	0.21%

	7-ACCA
	
	401
	0.02%
	
	100,200
	0.06%

	窗体顶部

Cefprozil
	
	200
	0.01%
	
	286,915
	0.16%

	窗体顶部

Cefmetazole sodium
	
	120
	0.01%
	
	127,800
	0.07%

	7-AVCA
	
	25
	0.00%
	
	15,625
	0.01%

	Total
	
	1,965,679
	100.00%
	　
	181,631,424
	100.00%


The export cephalosporin raw material was 683 tows, which accounted for 1.33% of all export antibiotics; the export amount of cephalosporin raw material was US$844 million, which accounted for 9.33%. This figure ranked the last one (number) and the fourth (amount) among all export antibiotics cephalosporin raw material. Export products were largely 7-ADCA and 7-ACA intermediate, yet the growth of third-generation cephalosporins including ceftriaxone, cefotaxime and cefoperazone were remarkable. 

Diagram 11   Distribution Structure of export cephalosporin raw materials for 2004

	Product
	　
	Quantity (kg)
	Share
	　
	Amount ($)
	Share

	7-ADCA
	
	191,415
	28.03%
	
	10,174,163
	12.05%

	7-ACA
	
	105,465
	15.44%
	
	9,029,530
	10.70%

	Cefazolin sodium 
	
	80,345
	11.76%
	
	10,346,110
	12.25%

	GCLE
	
	60,100
	8.80%
	
	8,066,130
	9.55%

	Ceftriaxone powder 
	
	50,525
	7.40%
	
	4,687,912
	5.55%

	Ceftriaxone
	
	42,297
	6.19%
	
	5,388,471
	6.38%

	Cephalexin
	
	39,392
	5.77%
	
	1,622,703
	1.92%

	Cefotaxime
	
	22,005
	3.22%
	
	2,721,675
	3.22%

	Other Cefazolin 
	
	18,462
	2.70%
	
	1,575,474
	1.87%

	Cephalosporins side chain
	
	12,500
	1.83%
	
	267,029
	0.32%

	Cefradine
	
	12,300
	1.80%
	
	733,540
	0.87%

	Cefoperazone
	
	10,296
	1.51%
	
	3,404,725
	4.03%

	Cefotaxime powder 
	
	8,095
	1.19%
	
	773,022
	0.92%

	Cefotaxime side chain 
	
	6,000
	0.88%
	
	52,650
	0.06%

	Cefoperazone tazobactam 
	
	4,929
	0.72%
	
	15,212,162
	18.02%

	Cefoperazone Sulbactam 
	
	2,516
	0.37%
	
	6,315,000
	7.48%

	Ceftriaxone acid
	
	2,240
	0.33%
	
	223,308
	0.26%

	Cefuroxime 
	
	2,087
	0.31%
	
	770,098
	0.91%

	Ceftazidime
	
	2,059
	0.30%
	
	773,642
	0.92%

	Cefazolin acid 
	
	1,500
	0.22%
	
	159,723
	0.19%

	Cefadroxil
	
	1,100
	0.16%
	
	63,205
	0.07%

	7-AVCA
	
	1,061
	0.16%
	
	658,820
	0.78%

	Ester of cefuroxime sodium 
	
	1,015
	0.15%
	
	361,152
	0.43%

	Ceftezole 
	
	900
	0.13%
	
	221,175
	0.26%

	Cefradine sodium 
	
	881
	0.13%
	
	74,984
	0.09%

	Cefradine arginine 
	
	770
	0.11%
	
	75,978
	0.09%

	Cefuroxime 
	
	705
	0.10%
	
	211,560
	0.25%

	Other cephalosporin intermediate 
	570
	0.08%
	
	50,740
	0.06%

	Ceftazidime acid 
	
	560
	0.08%
	
	159,716
	0.19%

	Cefaclor 
	
	326
	0.05%
	
	17,802
	0.02%

	Cephalosporin C 
	
	200
	0.03%
	
	7,637
	0.01%

	7-ANCA
	
	179
	0.03%
	
	110,980
	0.13%

	Ceftiofur 
	
	140
	0.02%
	
	113,182
	0.13%

	Ceftriaxone side chain 
	
	50
	0.01%
	
	1,285
	0.00%

	Total
	　
	682,985
	100.00%
	　
	84,425,283
	100.00%


